Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



MEDICAL OPHTHALMOSCOPY 



MANUAL AN«lt/AT|LAS 

MEDICAL 0MTMLM08C0PY 




R. GOWERS, M.D., F.R.S. 



THIRD EDITION 

ReviHd throuchout, with numaraui addlllona and additioiul II 
EDITED WITH THE AHSI8TAKCE OF 

MARCUS GUNN, M.B., F.R.C.S. 



PHILADELPHIA 

P. BLAKISTON, SON, & CO. 

1012, WALNUT STREET 



• • 



• • 



•» w *- 



; ' • r"^ f 




Is preparing this, tbe third edition of " Medical Ophthal- 
raosoopy," the whole work has been subjected to a revision 
sufficiently thorough to involve additions and alterations on 
almost every page and iu almost every paragraph. An 
endeavour has been made to embody in it whatever of real 
yalue has been added to our knowledge, since the appearance 
of the last edition, and to present the facts to the reader in 
the aspect that they bear to the author, as viewed in the 
light of hia personal experience. Accordingly, in many 
parts various statementB have been not only added to, hut 
recast in what will be found, it is hoped, a more practical 
form. 

The mioroecopic figures that were represented on photo- 
lithographic plates in preceding editions have been re- 
engraved as phototype LlockB, and ajipoar, in this edition, 
in the text of the work, in connection with the subjects to 
which they refer. Other ophthalmoscopic figures, prepared 
ID the same way, have also been added. The cases that 
were described iu full in previous editions have ser\'ed their 
purpose, and the extended and extending use of the ojihthal- 
moscope iu medicine has made such facts as they illustrated 
familiar alike to physicians and students. Brief epitomes 
have, therefore, been substituted, and placed in relation to 
the fact?, that the case illustrates. Insteail of these, au 
account is given of the most convenient procedure in draw- 
ing the appearances that are seeu in the eye. It is hoped 
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VI PREFACE. 

that these hints may, at least, have the effect of leading 
students to adopt a practice that will be found to be of 
great value, even beyond the subject to wliich it is 
applied. 

I have had, in this edition, the help of Mr. Marcus Gunn, 
who has conferred on the work the advantage of a final 
revision, and has also superintended its passage through the 
press. To his knowledge and care the reader is largely 
indebted. 

I may add the following extract from the preface to the 
first edition, published in 1879 : — 

" With one or two exceptions all the cases described and 
figured were met with in the course of purely medical work, 
chiefly at University College Hospital, and at the National 
Hospital for the Paralysed and Epileptic. In the preparation 
of the illustrations, great care has been taken to secure tlie 
utmost possible exactness. The autotype plates are repro- 
ductions of sepia drawings ; and this method has been 
chiefly employed because by it a more exact representation 
of delicate pathological appearances can be obtained than by 
chromo-lithography. This method has also the advantage 
of fixing the attention on the changes of form, rather than 
upon the alterations in colour, which, important as tliey 
are, very often mislead the inexperienced. Chromo-litho- 
graphy has been employed for some subjects in which the 
changes of tint are of predominant importance. It is 
intended that the autotype plates should be studied by the 
aid of the descriptions prefixed to them, and it is believed 
that, thus examined, those who are accustomed to the use of 
the ophthalmoscope will not miss the absent colours. With 
one or two exceptions,*' specified on p. 305, " the drawings 
were all made by the direct method of examination." 

W. E. GOWERS. 



r»0, Queen Anne Stiieet, 
July, 1890. 
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INTRODUCTION. 



The ophthalmoBcope is of use to the physician beotiuse it 
gives information, often not otherwise obtainable, regarding 
the existence or nature of disease elsewhere than in the eye. 
This information deiieiids upon the circumstance that we have 
under observation — 1. The termination of an artery and the 
oomnienuement of a vein, with the blood eircnlaling in each, 
2. The termination of a nerve, which, from its close prox- 
imity to the brain, and from other circumstances, under- 
goes eignificant ehaugi?s in various diseases of the hrain, and 
in affections of other parts of the nervous system, -i. A 
nervous stnicture — llie retina, and a i-ascular stmcture — the 
tJioroid — which also suifer in a peculiar way in many general 



For the efficient use of the ophthalmoscope in medical 
[jractice, the student must be familiar ivith the <iso of the 
instrument; he must also he familiar with the normal 
fundus oculi, with the changes in its appeal ance (congenital 
and other) that are of no significance, and also with those 
that are ocular in origin, such as posterior staphyloma, 
glaucomatous excavation, and the like. An acquaintance 
with these must be gained from the ophthalmic surgeiui 
before inferences can safely be drawn regarding tlie signifi- 
cance of other alterations met with in various diseases. 
The following pages assume the possession of a general 
knowledge of the use of the instrument, but a few words 
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rfrgardiDg some points which are of special importance may 
be of M/nice. 

A first requisite in medical ophthalmoscopy is familiaritj 
with the direct method of examination. The disc is then 
seen magnified many times; and this method may show 
minute changes of the highest significance, which cannot 
otherwise be detected, or the true nature of appearances 
which, seen by the indirect method, are obscure. But both 
metho<ls should always be employed. Not only has each 
its sjiccial advantage, but the two together often give 
information which neither alone affords. 

Another requisite is skill in the examination without 
dilatation of the pupil. In most eyes much can be seen with 
the pupil undilated — often all that is necessary, and almost 
always enough to determine whether or not there is more 
to he learned by dilatation. The coincident paralysis of 
accommodation is a source of annoyance, and is especially 
resented by patients when there is no disease of the eye 
itself. If the sight has not been previously affected, it often 
happens that in brain diseases there is a subsequent failure 
of sight, due to changes, neuritis, atrophy, &c., which after- 
wards progressed. The failure of sight in such cases is 
often ascribed by the patient, not unnaturally, to the eifect 
of the mydriatic.^ For the same reasons one pupil only 
should be dilated at a time, unless the sight of both eyes is 
already impaired. If it is a matter of indifference which is 
chosen, an eye, the sight of which is impaired, should be 
chosen in preference to the other. These disadvantages 
have been lessened by the use of other mydriatics than 
atropine, or by using eserine when the examination is over, 
to contract the dilated pupil. Homatropine, however, has 
largely superseded atropine as a dilator, since the paralysis 
of accommodation passes off in a few hours, and the 

* ** If wo use the ophthalmoscope, or if we use atropine, or if we apply a 
bliNter to the head, or adopt any new kind of treatment, the patient may 
blame uh for his blindness, if he saw well before such procedures. A patient 
who TvtLiU the sinallest print and supi^oses his sight to be good, may have 
Uoublo optic neuritis. The use of atropine affects his sight for near objects 
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Istatioii of the pupil seldom persists more fhim a day. 
Cocaine is likewise a useful niyLlriatic, on account of the short 
duration of its effecfe, and from the facility with which they 
yield to eserine. Its use is particularly indicated where 
tiiere is any danger of exciting increased tension in the eye- 
ball hy ordinary mydriatics. 

In making an examination with the ophthalmoscope, it is 
best to look at the eye first from a distance, in order to 
asoertain whether the red reflection from the fiiiulus is clear. 
This at once gives information regarding the presence or 
aheenee of opacity of the lens or vitreous, nr may reveal 
irjtic adhesions — conditions which convey important informa- 
tion, and explain what would otherwise be a [luzzhng 
obscurity of detail. Next, the refraction of the eye should 
be roughly estimated by observing if the vessels of the retina 
can be distinctly seen from a distance, and, if so, whether 
they move in the same direction as (he observer's head 
(hypermetropia), or in the opposite direotion (myopia). 
The knowledge of the condition of the eye thus gained is of 
much importance, since in myopia the details of the fundus 
appear, by the indirect method, small, and in hypermetropia 
they appear large. If necessary, the refraction may be 
more accurately ascertained by the use of a refraction 
ophthalmoscope : the lens needed to correct it, if the observer's 
refraction is normal, is the indication of the degree of error. 

It is frequently necessary to examine patients in bed. 
The indirect method of examination can be applied as 
readily to a patient iu bed aa to one sitting on a chair, the 

grtvely, anil if, rrom tlie S'lvsnre of ibe neuritii: (>roceBB, »hat 1 iimy i:iill 
rstinal eight (ails before llie effect of tho atrapiDe haa gmaeeil ufT, lie VE17 
naturally lilamea us for the tmbaequent jwrmaueiit affection of his Biglit. A 
patient, when asked bow long bis sight hut been bvl, ruptied. 'Only since 
tbe drops bad been put in.' We must, then, when we iliacoi'er iieuritiB, 
light being gooil, tell the patient that hts eyes ai-e not really gixxl, and that 
we ue aifxioUB about bi» sight. Whether we give this waniiiig or not. vie 
■hall be blamed by an unintelligent patient for ' tampering with his eyes,' 
We ninst, however, act for our patient's good, regardlesa of seijish ton. 
sidenktiona. In very many cases we can see enough for diagnostic purpoaea 
without oaing atropine." — HngUiugg- Jackson, Lectures on Optic Nearitia, 
" Med. Htnei and Ga^.," September 16, 1871. 
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most convenient place for the light being on the pillow 
above the patient's head. Even in daylight little difficulty 
is experienced unless the pupil is small, but the examination 
is facilitated by a screen of some kind, even by the shade of 
an umbrella. The direct method presents more difficulty; 
a convenient position is at right angles to the patient, with 
the lamp on the opposite side of the patient's head. 

All who have employed the ophthalmoscope in medical 
practice will agree with Hughlings-Jackson in urging the 
routine use of the instrument in all diseases in which 
ophthalmoscopic changes are, even occasionally, met with. It 
often happens that- imexpected information is gained regard- 
ing the nature of the disease, or its probable consequences. 

It has been remarked that the medical ophthalmoscopist 
should possess familiarity with those changes in the eye 
which are of purely ocular significance. It is of equal 
importance that he should be familiar with those con- 
genital changes in the eye which are of no significance. 
Many of these will be alluded to in describing the morbid 
appearances with which they are most liable to be conf oimded. 
One or two, which give rise to special trouble to the 
beginner, may be here briefly mentioned. One of these 
is the variation in the colour of the optic disc. It has been 
well remarked that the tint of the optic disc may vary as 
much as the tint of the cheek It is always redder in the 
young than in the old. In the latter the redness has often 
a grey tint mingled with it. In the young the tint may 
even be scarcely or not at all paler than that of the adjacent 
choroid. When the choroid is bright in tint, the apparent 
redness of the disc is increased by indirect examination with 
a wide pupil and a bright light, and is a very frequent 
source not only of error in diagnosis but of scientific mis- 
takes. It is the sharpness of the edge of the disc to which 
attention should be especially directed. 

When the physiological cup is very large, the vascular 
portion of the disc is confined to a nanx)w rim at the side, 
often much narrower than that shown in PL III. 1, which 
represents a large but not very large cup. When the part of 
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tLe diso occupied by the nerve fibres is rednce<l fn, say, oqp- 
half of that shown in the figure, the fibres are ao crowded 
together that the choroidal limit ia often less diBtinct than 
normal, and the central white cup may be mistaken for the 
disc, the edge being regarded as part of the ftmdus. Know- 
ledge of this danger, liowevcr, will be sufficient to prevent an 
attentive observer from falling into this error ; there is no 
oonfosioQ on direct examination. 

White patches near the disc, due to choroidal atrophy and 
to opaque nerve fibres, sometimes present ]nizzling appear- 
ances (Fig. 1). The recognition of choroidal atrophy by 
the greyish-white tint of the salerofio, by the pigment 
diBtorbauce, and by the comparative absence of change in 
the retinal vessels, is iisnally one of the first points 
learned. Now and then a narrow posterior staphyloma 
may sturoimd, or almost surround, the diw, and its edge 
may be mistaken for the edge of the disc, which then ap- 
pears white with a red centre, an appearance with which I 
have known beginners to be much puzzled. (It is well to 
remember that posterior staphyloma may be seen occasionally 




Fli;. ].— OpAdUE Nrkvk Fibres, 
BiUTonndiiiK optic ditc, and concealing the venels in that iieiKhbouibood. 
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ill hypennetroj>ic eyes, as well as in the myopic eyes, in 
which it is so common.) 

The while patches of opaque nerve fibres (such as are 
shown in Fig. 1) are characterized by their position, 
adjacent to the disc ; by the peculiar shape of the spot, 
wliich, if lai'ge, follows the course of the nerve fibres ; by 
the partial concealment of the vessels; the feathery edge; 
and by the centre of the disc being commonly imconoealed. 
When a small patch lies near, but separate from the disc, 
the resemblance to an inflammatory exudation may be very 
close; the characters of its edge, and the absence of other 
clianges, will usually enable its nature to be recognized.^ 

Peculiar white films sometimes lie in front of the vessels 
on the disc, looking like fragments of tissue paper or white 
gauze, and allowing the vessels behind to be dimly seen. 
These may be left by a pathological process, but they seem 
to be occasionally congenital, and caused by an imdue 
development of tissue at the back of the vitreous. When 
congenital, the vessels are merely concealed ; when patholo- 
gical, they are constricted. In one case which came imder 
my observation, a congenital film extended over the upper 
half of the disc, and ended on one side in a reflected edge. 

In considering what may be learned regarding the con- 
ditions of the general system by observation of the fimdus 
oculi, it will be convenient to consider, in the first place, 
specially those intra-ocular changes which are of general 
medical significance, viz., the changes in the vessels and the 
circulation ; the changes, inflammatory and atrophic, in the 
optic nerve ; and, more briefly, the alterations in the retina 
and choroid ; and secondly, the changes which are met with 
in special diseases of the ner\'ous and general systems. 

Mt is of great iiii]K)itaiicc that tlic aspect of these opaque nerve fibres 
tiliOuUl he familiar. Thoy sometimes give rise to curious errors iu dia- 
gnosis. I was oncv taken to see a patient iu whom a large and charac- 
teristic patch of this description was supiwsed to be of syphilitic origin, and 
to indicate that a cercl)ral alloction, from which the patient was suffering, 
was of the same nature. 
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THE RETINAL VESSELS. 

In no other etruetui'e of the body are the termination of 
an artery and the conini en cement of a vein presented to view, 
and information regnrding tlie general state of the vaeculnr 
Bystem is often to be gained from an inspection of their size, 
texture, and the. conditions of the circulation within them. 
It must be remembered, however, that the vessels there seen 
are of very small size. One of the primaiy divisions of the 
retinal artery, large as it appears to direct ophthalmoscopio 
examination, is in reahty so small aa to he scai'oely visible to 
the ima,ssisted eye, being less than the ^i^th of an inch in 
diameter, and the smallest vessels visible with the ophthal- 
moscope are not more than the ynirth of an inch in diameter. 
But these, it must also be remembered, are considerably 
larger than capillaries. The retinal capillaries are always 
invisible, and. awaj' from the optic disc, they are never so 
mimerons as to occasion any recognizable reddish tint. The 
red eolour of the fundus oouli is due to the choroidal vessels. 
A second point to he rememhero'l is that the red lines 
spoken of as the retinal arteries or veins are not the vessels 
themselves, hut the columns of blood within them. The 
walls of the vessels are, as a mle, invisible ; they are always 
invisible to the indirect method of examination, hut by the 
direct method the walls of the larger branches may be some- 
times seen, as fine white ti-anslucent lines along the sides 
of the red column of blood, most distinct where one vessel 
paaaes over another. They are best seen by feeble illuniina- 
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tion, and especially by so moving the mirror as to render 
the illumination slight and oblique. Sometimes, as will be 
described immediately, the outer coat of the vessel is so thick 
as to be very conspicuous. 

The paler line which runs down the centre of each vessel 
is probably a reflection of the light from the middle of 
the anterior surface of the column of blood. It is distinct 
only when the vessel lies in a plane at right angles to the 
line of observation. If the vessel, in consequence of an 
antero-posterior curve, ceases to be in a plane at right angles 
to the line of observation, this central reflection is no longer 
visible, and the whole width of the vessel is of the same dark 
colour as the edge. In the case of veins this change is very 
striking, and the greater amount of colour makes these por- 
tions appear darker in tint than the rest.^ Many examples 
of this will be found in the appended plates, as in I. 4, II. 
I, III. 2, 4, V. 5, 6, &c. 

Size. — In estimating variations in size of the retinal vessels 
allowance must be made for the refraction, i.e»., magnifying 
power of the eyeball, remembering that, by the indirect 
method of examination, in myopic eyes the details appear 
small, while in hypermetropic eyes the objects appear 
large. In the direct method there is less variation, because, 
for distinct vision, the myopic refraction requires correction 
by a lens. The apparent size of the disc may be taken as 
the guide to the amoimt of magnification. There is no very 
exact method of estimating the absolute size of the vessels.^ 
Sometimes, however, the alteration is such as to be at once 
evident and imquestionable. A little custom will enable a 
distinct deviation from the normal to be readily recognized. 

' It is probable that such portions of the veins are especially dark, since, 
by their obliquity to the line of vision, this passes through a greater amount 
of blood ; the light reflection from behind is thus lessened, the choroid being 
much paler than the blood in the veins. Hence the change in tint is far greater 
in the veins than in the arteries, which are nearly of the colour of the choroid . 

' If a wire grating is fixed in front of the light used for the direct exami- 
nation, the lines of the wires are seen on the fundus, and can be used for 
measurement. An instrument for use with any light, with wires a definite 
distance apart, is described in previous editions of this book. 
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Special attention muBt be given to the number of primary 
branches of the vessel. It often happens that veins are thought 
to be pathologically large, merely because they are few. 

The relative size of the arteries and vpins can be observed 
with more exaetnesB than their absolute size. In comparing 
the two it is usually desirable to have the pupil dilated, 
since the vessels have often to be traced for a consider- 
able distance from the disc. A difficulty arises from the 
fact that the distribution of the arteries and veins corre- 
sponds approximately, but not exactlj'. Sometimes two 
arterial branches accompany one venoiia tnmk : sometimes 
two veins aecompnn}' one artery. But in each eye there is 
iisually at least one set of vessels which have a nearly 
identical course and distribution, run side by side, and are 
available for comparison. When this is the case it will be 
found that, as a rule, the width of the artery is about two- 
thirds or three-quarters that of the vein. An alteration in 
this relation may arise from a change in the size of tlie 
artery or of the vein. The change may be so considerable 
that ite nature is at once evident: r.g., the veins may be 
obviously wider than normal, or the artery unquestionably 
narrower, perhaps visible as a mere line even by the direct 
method of examination (PI. IX. 4, XII. '2, '-i). Wheu the 
difference is slighter, we have to form aii ojiinion as to the 
change on which it depends (whether onlnrgement of vein or 
diminution of artery) by our knowledge of the normal size of 
the vessels — an approximate absolute estimation. A little 
familiarity with the appearance of the vessels under normal 
conditions will eominonly enable an opinion to be formed as 
to the direction in which the change exists. 

Equality in size of the art«ry and vein is usually due to 
dilatation of the artery. When the relative size of the artery 
is smaller than that given (J or 3) it is geuerally due to 
one of three causes : (1) Venous distension, general or 
local ; (2) Imperfect filling of atonic veins, in consequence 
of which they are flattened at right angles to the line of 
observation : {-i) Contraction of the arteries, which may occur 
from general aneemia (in which case the veins are large 
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and atonic) or from primary arterial contraction, as sometimes 
in Brieht's disease ^in which tho veins also are commonly 
small), or from local obstruction to the entrance of blood. 

Fcim, — Increased width of the veins, therefore, usually 
means their dilatation, either from distension or from atony, 
and this effect is commonly uniform. The central reflec- 
tion is preserved in normal characters. A varicose condi- 
tion has been obseiTed in a few cases, but is of doubtful 
significance. A remarkable example of moniliform dilata- 
tion has been figured by Liebreich in his Atlas. The 
distension may be part of a general venous fulness, as in 
cases of cardiac or pulmonary obstruction; or it may be 
of local origin. Increased intra-cranial pressure of rapid 
development, probably causes at least a transient increased 
fulness of the retinal veins. When of shic development, 
this effect is rare, in consequence of the anastomoses of 
the orbital and facial veins. Thus the veins may become 
large in acute, and not in chronic, hydrocephalus. The 
same effect may be, it is commonly believed, the conse- 
quence of distension of the sheath of the nerve, and of 
pressure within the sclerotic ring. The former will be 
considered in connection with neuritis ; its precise influence 
is difficult to estimate. The influence of the rigid sclerotic 
ring cannot be regarded as demonstrated beyond question. 
It is said to intensify the effect of an obstruction, but the 
evidence is hypothetical. A very efficient cause of disten- 
sion of the veins is their compression by inflammatory 
products within the optic papilla. Extreme distension 
occurs also in cases of thrombosis in the central vein of 
the retina behind the globe. 

Increased width of vein, however, does not necessarily 
imply over-distensioiL A vein which is underfilled may 
present an increased width. Usually, if the quantity of 
blood within a vein is less than normal, its contractile power 
enables it to adapt itself to i\\e diminished bulk of the 
contents; it retains its cylindrical form, and both appears 
and is narrower. But in states of ana)mia, the atony of the 
vein may prevent it from following the contents in calibre, 
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and retaining the cylindrioal form. It may then have a more 
or less elliptical lumen (the same circumferenoa enclosing a 
smaller area as an ellipse than as a circle), and in the retinn, 
in oonaequence of the intra-oeular pressm'e, the flattening 
always takes place in the plane .of the retina, at right ajigles 
to the line of vision, and the vein appears of undue width. 
At the same time the central reflection is altered, becoming 
oinunonly indistinct, but aometiniea unduly broad. 

This condition of the veins is seen especially in extreme 
ancemia, and in leucocythtemia, as in the accompanying 
figure (see also PI. XI. 1 and '^). In these oases the arteries 
are usually smaller than nonna!, and so the contrast between 
the veins and arteries is enhanced. 

Diminution in the size of the veins is probably always the 
result o£ diminished supply of blood. 

The arferien may be diminished in size by causes similar to 
tlioBfi which lead to increased width of the veins, such as 
local obstruction to the entrance of blood. The latter does 
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not appear to result from general intra-cranial pressure, 
probably because of the resistance afforded by the strong 
walls of the arteries. It is doubtful whether effusion into 
the sheath of the nerve is capable of diminishing the blood 
supply. It is certain, however, that the pressure of in- 
flammatory products within the papilla, and especially their 
cicatricial contraction, may cause sufficient constriction of the 
artery to lead to a great diminution in the size of it^ 
branches. Hfemorrhage aroimd the vessel, or the pressure 
of growths, may have the same effect. In no condition, 
however, does the diminution in the size of the vessel reach 
such a degree as in obstruction by embolism (PL XII. 2 
and 3). General imderfiUing of the arterial system, as in 
cholera, may lead to a great diminution in the size of the 
arteries, their strong muscular coat maintaining their adapt- 
ation to the blood within them. Mere atony does not cause 
the increase in width in the arteries which is obsei'ved in the 
veins, because persistent spasm of the arteries is capable 
of causing a permanent diminution in their size. I have 
repeatedly observed this narrowing, especially in cases of 
Bright's disease, in the branches beyond the disc. It reaches 
its height when papillary obstruction is superadded, and 
then a degree of diminution in the size of the arteries may 
be seen, rarely if ever observed in obstruction from neuritis 
without kidney disease (see PI. IX. 3 and 4). Two remark- 
able cases observed by Ramorius suggest that spasm of the 
retinal arteries may be a consequence of malarial poisoning 
(see Part. 11, " Malarial Fevers "). 

Dilatation of the arteries is due to a vasomotor influence, 
and is conspicuous in some cases of exophthalmic goitre, in 
which over-action of the heart is superadded. It is doubtful 
whether the latter cause alone ever produces visible dilatation 
of the retinal vessels. 

Arrangement. — The anatomical arrangement of the 
vessels varies considerably in different individuals, and is, 
in itself, of little medical significance. The number of 
branches into which the primary trunk divides, and the 
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nimiber of tributary veins, should be noted in connection 
with the apparent size of the vessels. There is one point, 
however, which does possess indirect medical significance. 
The general arrangement ot the vessels in the two eyes is 
usually similar. Moreover, similarity in vascukr arrange- 
ment may be inherited. I have seen, for instance, a 
peculiarity in the course of the retinal vessels in a mother 
exactly reproduced in the eye of her daughter. This is a 
Etriking proof of the transmission of vascular arrangement 
in general; upon this depends the vascular strain, and, in 
part at least, the occurrence and locality of vascular degene- 
ration, and even of vascular rupture. Thus, inspection of the 
retinal vessels suggests to us one way in wliich a tendency 
to cerebral hsemorrhage, or softening from atheroma, may 
be inherited. 

Course. — The course of the retinal vessels usually pre- 
sents few tortuosities, and those which exist are lateral, 
in the plane of the retina. A considerable increase in 
tortuosity may be associated with a nievus of the adjacent 
pari of the skin.' The arteries are ratlier more tortuous in 
hypermeti-opic eyes than in others. When the vessels are 
elongated by their distension or atony, these lateral curves 
are exaggerated. Antero-posterior curves, at right angles to 
the plane of the retina, are indicated by the change in the 
oentral reflection already mentioned, by the relative displace- 
ment of parts at different levels on movements of the ob- 
Berver's head, and sometimes by slight obscuration of the 
vessel at the lowest point of the curve. They always indi- 
cate irregularities in the retiua in which the vessels lie, 
I oommonly swelling, as in retinitis and retinal oedema. 

SxRUcrrRAL Changes. — Most changes in the tissue of 
the retinal vessels are visible only to the direct method of 
examination. The commonest change is an increase in the 

> Sm Allen Sturge in "Clb. Sot. Trans.," vol. liL 1878, p, 162. For cases 
L ot idtopithic tonuosit; of retinal resseU, chiefly al!iH;titig tbe veioH, nee Beusoii, 
"Trww. Ophth. Son.," vol. ii. Ji. 66; Neltloship, ibid. p. Ji : Stephen 
I JUeltMint, H/id. vol. iii. p. 101 ; all with ucanipaTij'ini; drawitiga. 
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amount of tissue of the wall, especially of the outer coat, 
so that the red column of blood is bounded by distinct 
white lines. Such an appearance may be seen in most 
cases in the healthy fundus near the centre of the disc. At 
the point at which the vessels emerge from the disc they 
are, the arteries especially, often surrounded by this white 
tissue, sometimes like a little cloud upon them, and from it 
prolongations may be traced along the chief vessels. When 
a vessel curves over the edge of a hollow central cup, and is 
seen foreshortened, the white tissue of the wall often appears 
as a ring around the blood-column. When a disc is very full 
coloured, whether normally or from pathological causes, this 
white tissue is rendered by contrast very conspicuous, and 
may easily be mistaken for a pathological condition (PL I. 
2). The difficulty is increased by the circumstance that it is 
sometimes a morbid appearance, left by preceding inflamma- 
tion. In this case, however, it is usually accompanied bj 
distinct constriction of the vessels, and it often extends along 
them beyond the limits of the disc. It has been thought 
that this tissue is sometimes a result of chronic congestion of 
the disc, insufficient to cause such an " exudation " as shall 
distinctly constrict the vessels. This is possible, but the 
condition is so common without either congestion or in- 
flammation, that the presence of this appearance alone 
deserves little weight. 

An undue visibility of the wall of the vessel is said to be 
sometimes caused by a " sclerosis " of the middle coat, a con- 
dition of thickening of the coat which, under the microscope, 
bears considerable resemblance to the appearance presented 
by lardaceous degeneration. 

In very rare cases, there is such a thickening of the outer 
coat of the vessel, or an increase in its perivascular sheath, 
that the tissue is visible, not merely at the sides of the vessel 
but in front of it, concealing the red reflection from the 
colimm of blood within it, and broad white bands then in- 
dicate the position and course of the vessel. These bands 
may cease suddenly, so that lengths of red blood may alter- 
nate with the white bands. This condition has been seen 
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ill Bright'a disease, ami u well-marked example is eho^vn in 
n. XII. Fig. 1 ; it is then perhaps similar ti) the fihroid 
thickening around the vessels found in other organs. Some- 
times a vessel may be naiTowed at the affected area ; more 
commonly its calibre is unaffected. In the case figured it is 
seen to affect the arteries only. 

In most inflammatory conditions, leueooytea accumulate 
in the perivascular sheaths, and in the retina they may give 
rise to an appearance similar to that just described ; this baa 
been termed " perivasculitis." According to Liebreioh, by a 
careful comparison of the relative width of the column of 
blood and of the white band, an opinion may be formed of 
the position of the new tissue, whether in or outside the wall 
of the vessel. 

Fatty degeneration of the vessels is sometimes met with 
as ft senile change, or after inflammation. It affects chiefly 
the outer coat, but has only been recognized by microscopical 
examination, and there is doubt whether it can be detected 
during life. 

In senile fatty degeneration of the outer coat of the retinal 
vessels, calcification of the degenerated portion has teen 
found after death. Actual atheroma — i.i'., endarteritis de- 
formans— has not, so far as I am aware, been found in the 
retinal vessels after death ; and in oases in which it is well 
marked elsewhere I have often looked for appearances in the 
retina suggesting its existence, but without success. The 
retinal arteries are far below the size in which atheromatous 
ohnngee are common. They have been said to present undue 
tjjrluosity in this condition,' 



AxEURisM. — The retinal arteries are occasioualh- the seat 
of aueuriamal dilatation. Instances of it are, however, i-are, 
probably on account of the support which is afforfled to 
the vessels by tbe vitreous humour. When aneurism does 
occur, its significance is important, because in no other way 
can tbe existence of aneurisms on vessels so small as those of 

" AiTitritia oblitiiata," scf Kiiretiiev, " C«ntr«ll)l. 
" Centnlbl. (. Augeoheilk.," 1882, p. i09. 
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the retina be ascei-tained. Dilatations of such small vessels 
are commonly not associated with aneurisms on large arteries, 
but when minute aneurisms exist in the retina they almost 
always exist also in the small arteries of other organs. 

Two forms of aneurisms have been observed : (1) aneurisms 
of some size on the primary branches of the central artery 
on the disc : (2) miliary aneurisms of the arterial twigs in 
the retina, and of the small capilltiry vessels. 

(1). Very few instances of the larger aueurismal dilatations 
are on record. One, which was described by Sous,^ occupied 
the upper two-thirds of the disc, was oval in form, and pre- 
sented distinct pulsation, synchronous with the radial pulse. 
The arterial branches in the retina were very narrow. The 
patient was a woman, aged sixty-four. 

(2). Miliary aneurisms were found post mortem by liou- 
ville,^ in cases in which cerebral haemorrhage resulted from 
the rupture of similar aneurisms in the brain. The largest 
was about the size of a pin's head; they were chiefly situated 
at the branchings of the vessels. In one case they were 
widely distributed through the body, being found on the 
minute arteries of the pericardium, mesentery, &c. They 
are frequently found in glaucomatous eyes. I have seen 
them during life on small arteries in a case of Bright's 
disease, in which tliere was extensive cardiac and. vascular 
disease (PI. XII. 1). The lower branch of the artery is seen 
to present three globular dilatations in its course, the third 
being just in front of a narrowed segment. The general 
characters of those aneurisms are there seen. The central 
reflection oC the artery is widened at the dilatation in accord- 
ance witli the altered surface of tlie blood within the vessel. 
The wall of the aneurism is, of course, invisible, just as is 
the wall of the vessel elsewhere ; its existence is declared by 
the change in the form of the column of blood. Bouchut* 
has figiu-ed two examples of a series of fusiform dilatations 
of the retinnl arteries in general paralysis of the insane. His 
figui'es, however, suggest considerable exaggeration. 

J ** Ann. d'O'ul.' ISO'., liii. p. -241. « "ComptcH Rend." 1870, Ixx. p. 498. 
' "AtlftH trOphtalmoscopie Medicale et Ccrebrosi'opie. " 
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The recognition of these minute arterial aneiuiBnis presents 
litUe difficulfy. The contours of the arteries must be fol- 
lowed from the dise to the ora serrata by the direct method of 
examination. A twist in a veesel may oaiise t}ie appearouce of 
a local bulging whit-h may look like au aneurism, but a care- 
ful examination will prevent error. Minute hasmorrliages in 
the Murse of the vessels van be readily distinguished from 
aneurisms by the irregularity of tlie outline of the clot. 
Aneurisms, ae a rule, contain fluid blood, and present a bright 
oentral reflection, which 
is absent in the extia- 
vastttion. It must be re- 
membered, however, that 
a miliary aneurism has 
been found siirrounded 
by a Iinio of extravasn- 
fioii. The centre of any 
htcmorrhnge situated at 
the bifurcation of a vessel 
should therefore be care- 
fully scrutinized. A very 
rare condition has been 
figured by Galezowslii, 
which might easily be 
mistaken for midtiplo 
socculoted aneimsms ; it 
consists of numerous mi- 
nute secondary glioraa- 
touB growths, connected 
with the retinal arteries, 
se, and unconnected with 
the vesselfl, and none presented any visible reflection.^ 
' Id Ihr '■ TniMi. 0]ilith. Sor.," vols, iii, p. 108, >n<l vi. p. S3ft, ■ striking 
itmDce(if«nBuri«ni»ldiUUtionBof retiniiUr[«rieB«iid veitisia recorded by 
Stoey uiJ Hoimon. The cue aironlit 4 v»lu«blB illnalration of the rainner in 
«1iieh ■nenrisun in»y raiult from damage done t« the wills of snialt vemels, 
by an iuflainniatbn of the walls u part of a general iLHaiimiatioii of the 
ftractum in whicb the veaseU lie. The hiatory of the case U iinfortniiately 
dcAetire, biit it ia ponililc that the primary affection of the retina was 
I •ypUlitic. and (yphilii ii kuown to be a cauie of aneurisms of the cerebral 




t iii»lK.|.'« with r 



rifi. 3.-CArii.:.Aiiv 

n— f Prom a ease ot 

lia-iiiurrliagpd (fjuni prejiaratioiis by Mr. 
Nettlesliiii). AXa.h.iwic the aneurisms 
•re ntuated iatirrally, nt r- in the comae 
of a CBpillary. and at 1/ ai the bifurca- 
twn of a ve»s,.| (. lao). /, Varicose 
npillaries from a i-uv of Un'ght'g dia- 
eaae(>16ai. 

Some, however, were of large ; 
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The retinal mpillaries may present aneurismal dilatations 
sacculated in form, and also varicose dilatation. Examples 
of these are represented in Fig. 3, from a ease of glycosuria 
described by Dr. Stephen Mackenzie.^ Hromorrhages into the 
retina and \'itreou8 were observed during life. Capillary 
aneurisms, from a case of Bright's disease, are also shown in 
the same fig\ire. 

Changes in the CiRcn^ATioN. 

The central artery of the retina brings blood to the eye 
from within the cranial cavity ; the blood comes from an 
artery which also supplies part of the cerebrum and me- 
ninges : the retinal vein returns the blood chiefly to a cranial 
sinus. Hence the intra-ocular circulation has been regarded 
as a portion of the cerebral circulation, as participating in 
the same influences, and presenting the same modifications. 
This is, no doubt, true to some extent. At the same time 
it is probable that the consequences of the conmion origin of 
the cerebral and ocular blood-supply have been exaggerated » 
It is important to bear in mind that the intra-ocular circula- 
tion is peculiar in its rigid enclosure in a small chamber, 
in which it is always exposed to a certain amount of elastic 
pressure. Moreover, the anastomosis between the orbital and 
facial veins tends to prevent a close correspondence between 
the intra-cranial and intra-ocular veins. The relation be- 
tween the cerebral and ocular circulation is unquestionably 
greatly modified by these and other influences. 

Pulsation. — Arterial — As a rule, before reaching arteries 
so small as those of the retina, the pulse-wave has become so 
feeble, the current so equable, that visible pulsation can no 
longer be perceived. The pulsation is also diminished by 
the normal pressure within the eye ; this, in giving support to 
the retinal vessels, necessarily lessens tlieir distension. If, 
however, the current be rendered less equable by an increase 
in the disproportion between the continuous flow and the 
intermitting wave, arterial pulsation may sometimes be 

1 "Ophth. Hosp. Rep.," December, 1877. 
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perceived. Locally, this disproportion may be inpieased by 
a change in the intra-ociilar tension : thus a temporary 
dietinot arterial pulsation usually i-esults from tlie artificial 
produotion of increased tension hy pressure on the globe 
with the finger. Again, a diminution of intra-ocular tension 
may, perhaps, sometimes occasion visible arterial pulsation.' 

In conditions of acute auBemia from hieraon-hnge, the 
continuoiiB flow of blood into the small vessels may be 
foeble, and the pulse-wave then becomes diHtinetly visible.^ 
But it is especially when the pulse-wave is increased in 
strength and suddenness that it becomes visible in the relinal 
nrtenes. This increase is developed in aortic regurgitation, 
nnd in that condition spontaneous pulsation of tlie retinal 
arteries is especially frequent, as Uiiincke,^ Becker,-' and Fitz- 
gerald,^ first pointed out. It is more distinct, the greatei- 
is the hypertrophy of the left ventricle, nnd is absent only 
when the heart, is greatly weakened, when much aortic con- 
striction coexists, or the amount of regiu-gitntion is small. It 
nifty be seen best in the vessels on the disc, but can often be 
teoognized far towards the jieriphery of the retina, and in 
this latter respect is distinguished from the pulsation due to 
increase of intra-ociilar tension. It consists, like the 
pulsation of other vessels, in a widening nnd an elongation. 
The widening is best seen behind a division at a considerable 
angle, and is best recognized by attending to the central re- 
flection. The elongatiou of the vessel is best seen where an 
artery lies in an S curve, especially towards the periphery, 
or when it forms a oiin'e along the edge of the disc (Becker). 

SdcIi k ilimiiJUtioD U uid somelimea to iKciir in tlie eourae of typlioid 
bver, ind pnliatian haa b«eD obaerred in the retiual >rtery in tbif, diH^age by 
ftthnikll. See " Ketin&l Circulation and Arterial Pulse iu (ieDera! Diseue," 
T. Graefe's Archiv.," xxiiv. 1, p. 37, and " Opli. Rev.," 1888, p. 288. 

* An krMrutI pulse has also frequently been observed by Schmall in cues 
'•fdlloroBis. Hens, an in asspniiik generally, Riiblmaiin aacrDies ihe pulution 
•to liydnemia, but Schmall conuderB it due to " a certain amount o! cardiac 

nUaction, combined with nuddeu relaxatiou of the heart niiiBi'leB, weurriug 

earlain aUtea of low arterial Isusion. " {Op. cit.) 

» "Berlin Klin. WochanMbr.," 1888, No. 34, and 1870, Nn. SI. 

• "Arob. f. Opbth.." x»iii. 20fl— 29«. 

» ■' Britiiih Meil. Jonrnal," Dec. 2-3. 1871, |i. 723, Dr. SUpbeii Mockeniie 
recorded aeveral casKs ("MlhI. Tiuies aud Caz.,'' ISjS, vul. i.]. 
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In a case of supposed aneurism of the arch of the aorta, Becker 
found marked pidsation in the left eye, while in the right 
only a trace of pulsation could vdih difficulty be detected. 

Pulsation in an extreme degree appears to be sometimes 
physiological. It was present in a man under my care who 
had also a very faint diastolic basic murmur but no hyper- 
trophy or dilatation of the left ventricle, so that there was 
cei'tainly not enough aortic regurgitation to account for the 
pulsation. A capillary pulse could readily be obtained in 
the forehead. The increased pulsation seemed to be in the 
small arteries only, since at the ymst, even when the arm was 
raised, the artery had the normal pulse-characters. In the 
eye, pulsation was conspicuous in both arteries and veins, 
and slight pressure on the globe increased it to such an extent 
that some veins on the disc, of full size in the diastole, actually 
disappeared at each systole. Moreover, the diastole of the 
arteries corresponded to the systole of the veins, and the 
pulsation in the latter must therefore have been due to the 
mechanism to be presently mentioned. 

Capillary pulsation has been described in aortic regurgita- 
tion — a pulsatile redness of the disc — due to the intermitting 
distension of the capillaries in consequence of the great fall 
of pressure between the successive pulses. Such an appear- 
ance is, however, very rare, and can seldom be detected even 
when a pulsatile blush is visible on the forehead. 

VviiouH, — Pulsation in the retinal veins may frequently 
be observed as a normal condition, chiefly in the large 
branches upon the optic disc,^ especially where the veins 
curve down the sides of the cup. It is almost constant in 
aortic regurgitation, and is much more frequently con- 
spicuous in this disease than the arterial pulse. 

Several explanations have been given of the venous 
pidse. The theory which is, perhaps, the most plausible 
explains the pulsation by supposing that where the artery 
and vein are near together, in the sclerotic ring or optic 

' Messrs. Lang k Barrett found a venous [»ulse on the disc in 73*8 \ieT cent 
of the eyes examined by them at Moorfields. '* Ophth. Hoep. Rep./' vol. xii. 
p. 00. 
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I nerve, the arterial distension compresses the vein aud 
causes a temporary obBtmction to the return of the blood. 
The nearer the two are, the more readily will this effect he 
produced, and the more shght a morbid increase needs to be 
for the artery la transmit an inverse pulsation to the vein. 

Coccius suggested that the venous jmUe depends directly 
on the intra-ocular tension, being analogous to that whii-h 
occurs in glaucoma, and may be produced artificially by 
pressure on the eyeball. Every time the pulse -wave 
reaches the intra-ocular arteries, their distension causes a 
sudden increase in the intra-ocular tension, which com- 
preeaes most the thinner walled veins, and lessens the 
amount of blood in them. Hence the contraction of the 
veins should correspond to the arterial diastole, to tlm 
pulse-wave, and the dilatation of the veins to the arterial 
systole, to the interval between the pulse-waves. As n 
rule, however, this is not the case : the distension of the 
veins nearly corresponds in time with the ai'terial dis- 
tension. Hence, Stellwag von (Jarinn imagined (hat the 
extension of the sclerotic by the increased intra-ocular 
pressure at each pulse stretches the lamina eribrosa, and 
DfUTOws its meshes so as to compress the vein. 

According to Bonders, the increased intra-ocular pressure 
acts directly on the venous trunks in the optic disc, 
hindering the return of blood. Similarly, Jacobi, on the 
grounds of the ci>ninJon limitation of pulsation to the 
papilla, suggests that the increased intra-ocular pressure, 
depressing the papilla, augments the curve of the veins, 
and BO causes a sudden obstruction to the circulation 
through them. 

Uelfreich, on the other hand, considers that the venous pulse 
is due to a pulse in the cerebral veins, grounding his opinion 
on experiments that show the tension in these to bo high, 
and that they pulsate. He states that the venous pidsafion 
is sjTichronous with the cardiac diastole, and that it is seen 
only on the disc, because of the tinner support of the veins 
away from the disc.' It has, however, been mentioned 

' Opbtii. CongreM, Heiilelb«rg, 1883, and "Ophtli. Review," 1883, 
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(p. 18) that the physical conditions in the eye are not 
exactly similar to those in the brain. Helfreich's theory 
seems to account for the coincidence of arterial swelling 
and venous swelling, but so also does the juxtaposition of 
the arteries and veins within the sclerotic ring mentioned 
above. If Helfreich's theory be correct, should not the 
pulsation be an invariable thing ? 

Putnam and Wadsworth (of Boston, U.S.A.) have 
described^ an intermitting variation in size of the retinal 
veins, occurring independently of the pulsation, synchronous 
with the heart's action, and having a period of about 
five respirations, i.e., about that of the variations in arterial 
tension found to occur in animals. Their observations have 
not yet been confirmed. 

An-*:mu of the Retixal Vessels may be part of general 
anaemia, or may be due to local pressure upon the artery, 
and transient antemia is probably sometimes due to the 
vasomotor nerves. 

When due to local causes ("retinal ischsemia" of the 
Germans) there is usually simultaneous pressure on the 
retinal vein, which inins side by side with the artery. The 
arteries ai^e then unduly narrowed ; whether the veins are 
distended or not depends on the rapidity or slowness with 
which the obstruction is developed. This condition is 
constantly seen during the contraction of inflammatory 
tissue in the papilla. In rare cases, in which the 
pressure is on the artery immediately after its entrance 
into the optic nerve, and behind the vein, which enters a 
little in front of the artery, the arteries may be narrowed 
without any distension of the veins. 

Spasm of the retinal vessels has been supposed to occur 
in epilepsy, and also to be the cause of " retinal epi- 
lepsy," i.e.y epileptiform amaurosis. I have examined the 
retina in many cases of epilepsy immediately after fits 
without observing any marked change in the arteries. 
During several epileptiform convulsions, I have kept an 
arterj^ and vein in view throughout the fit, by the direct 

' ''Journal of Nen-ous and Mental Disease/' October, 1878. 
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method of exaiuinatiou, but liave seeu no ohiinge in tlie 
artery. The voln was distended during the cyanotic stage. 

General defective blood-supply is much less evident in the 
veftsels of the eye than ekewliere : probably because the 
intra-ociilar teosioiL effects a regulation of the size of the 
retinal veBsels (Doiiders). Loss of blood, for instance, causes 
but a slight ehange in the retinal vessels, except an inereasetl 
disproportion between the arteriea and the veins, due in part 
to contraction of the arteries, and in part to atony and 
flattening of the underfilled veins. The effect of hcemor- 
rhage on the size of the vessels soon passes off, because the 
voliune of the blood is quickly reproduced by the passage 
into, and retention in it, of liquid from the tissues and 
alimentary oanal.' A similar condition of the retinal vessels 
to that seen in acute antemia was observed by v. Graefe in 
cholera. During the stage of collapse the arteries became 
narrow, the veins dark, but of normal width. Bpontaneous 
pulsation appeared in the arteries.and was attributed to cardiac 
weakness, but may, perhaps, have been due to the diminution 
of the volume of the bkiod, rendering the araoimt ejected 
from the left ventricle at each systole so small that the shock 
(pulse-wave) predominated. over the movement of the blood. 

The acute cerebral ansemia of syncope is probably attended 
by a similar condition of the retina, and to it the transient 
blindness which sometimes succeeds synrape may be due. 

Conditions of general defective blood-supply render the 
disc paler, but the variations in the tint of the disc, under 
physiological conditions, are so great that it is only by com- 
panEon of the state of the disc with its appearance in the 
same patient at another time, that any infonnation can be 
gaiaed from it. The other eye is usually affected in the 
fiome degree, and is not, therefore, available for comparison. 

' In «ome obaervaliooB on the effect of veneaoction in the corpuscalw 
rioliDWi of the Uood, kiiully mtilo for rae hy Mr, W, S. Tuke, on some 
patieDU of Mr. Wharton Junv«, it v/us fouuJ that the fall in the number of 
blood-corpturle* indic^sUng the itilution of the ciiunlatiiig blood tn reproduoe 
it* rolame, took place i>i the cooise of an hour. It vraa found also that the 
fkll was greater than tlie amount of blood tost could ux'ount for— i.i;., that 
the bydnvniia became for a time excessive, a fact which may account for the 
npUtMl intluencc of slight, ijuii'k loaa of Idowl. 
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IIyper-kmia of the Retinal Vessel. — (A.) Active Con- 
gestion, — Apart from the active congestion of commencing 
inflammation and of purely ocular conditions, such as refrac- 
tive asthenopia, and exposure to excessive light, &o. (which 
are not considered here), an increased supply of blood to 
the retina may be due to whatever causes an overfilling of 
tlie whole or part of the arterial system of which the retinal 
artery forms part. Of these, excited action of the heart is 
the most potent. The retinal arteries may be seen to be 
large, and sometimes, though rarely, to pulsate, and the 
communicated pulsation in the retinal veins may also, 
conmionly, be observed. When the overaction is long- 
continued, heemorrhages may occur. A similar overfilling 
may occur from obstruction in another region of the internal 
carotid. Dilatation of the arteries, as in exophthalmic goitre, 
may also cause active hypersemia. 

(B.) Passive Congestion. — Passive congestion of the retinal 
vessels may occur from local or general causes. The causes 
of local obstruction to the return of blood from the eye are, 
for the most part, the same as those of local arterial anaemia. 
The most intense passive congestion ever seen is met with in 
thrombosis of the retinal vein. Pressure on the cavernous 
sinus only causes transient passive congestion of the retinal 
veins, on account of the free connection of the orbital and 
facial twigs. Passive congestion from general causes is very 
common, and results from whatever hinders the return of the 
blood from the head, or obstructs the circulation through the 
chest. The congestion of the eye is thus part of a cephalic 
congestion, or of a general venous stasis. The former com- 
monly results from pressure on the jugular or innominate 
veins. The general congestion is the result of some pul- 
monary or cardiac obstruction, acute or chronic. The com- 
mon acute causes are — cough, effort, and an epileptic fit. 
The ophthalmoscope shows the retinal veins in these condi- 
tions to be greatly tlistended. Unless, however, there is also 
disease of vessels, hcomorrliages rarely oc<Jur, no doubt in 
consequence of the support afforded to the vessel by the 
vitreous humour. The intra-ocular tension, and therefore 
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a external support, is probably aiigmeiited during thene 
oonditions of iucreascl strain, in oonaequence of the fulness 
ot the capillary vessels. It is true that the most intense con- 
gestion, such as that of suffocation, sufficient to cause death, 
does usually lead to retinal hasmoiThages, but minor degrees 
■of oongeetioQ rarely do so unless the vessels are diseased. It 
is very common, for instance, for a violent cough, or an 
intense asphjTtial stage of an epileptic fit, to cause rupture of 
a Biihconjunctival vessel, and a consequent extravasation, but 
it is extremely rare for any retinal vessel to give way. I 
have often, in such cases of epilepsy, searched the retina for 
extravasation, hut the search has always been unsuccessful. 
In whooping-cough, retinal extravasations have been seen 
■only in extremely rare cases. 

Chronic general causes of passive congestion are chiefly 
heart disease (esjKicially mitral) and . emphysema of the 
liuigs. In the general venous distension of congenital heart 
dise-ase — cyanosis — ^the retinal vessels pELrticipat«, often con- 
spicuously. The venous distension may be extreme, and may 
be accompanied by normal arteries, or the arteries may be 
also large. The blood in the arteries and veins may be 
abnormally dark. Sometimes the retinal tissues are thickened. 
The congestion from emphysema of the lungs, and from 
^lilatation of the right heart, is also often very marked. 
The retinal veins become much distended and tortuous, 

I and the smaller branches, ordinarily invisible, may become 

I conspicuous. 



ELcHURRHAGE. — Rupturc of retinal vessels and consequent 

I extravasations of blood are very common in many morbid 

I states, and are frequently of important general signilicance. 

I They may occur as part of inflammation of the retina, and 

such oases will bj considered subsequently. More frequently 

they are dependent directly on general conditions, or on retinal 

diseaee (unsequent on general conditions. 

They vary much in size, number, position, and aspect. 
They may be so small as to be visible only as a spot or line 
on direct examination, or they may be three or four times 
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the diameter of the optic disc. Tliere may be only one or 
two, or innumerable extravasations may exist over the whole 
fundus. When few they are commonly seated near the disc 
or in the neighbourhood of the macula lut^a; when numerous, 
the largest are often situated near the macula. They often 
follow the course of vessels, especially the veins, but not 
unfrequently the arteries. Their shape and aspect depend 
very much on their position in the substance of the retina. 
The commonest seat is in the layer of nerve fibres. The fibres 
are separated, not torn, by the extravasation, and the blood 
lies between them, extending along their course in tlie direc- 
tion of least resistance. Hence the smaller haemorrhages 
are linear, the larger striated in pait or altogether, and 
they often radiate from the disc. Such hiemorrhages are 
shown in PI. V. 4, VI. 1, IX. 1, 2, X. 1, XI. 1. The next 
most fi'equent seat is in the inner nuclear layer. Here there 
is no tendency to striation ; the extravasations are round or 
irregular (as in PI. VI. 4, XII. 1). If the extravasation in 
this position is large it may separate the retina from the 
choroid, wliile a haemorrhage in the nerve-fibre layer may 
break through into the vitreous. This sometimes happens 
in Bright's disease, as in one case which came under my 
observation.^ The patient, a girl of seventeen, was admitted 
under Sir Wm. Jenner, suffering fiom chronic Bright's disease 
and hemiplegia. On admission there was well-marked albu- 
ininmic retinitis of the usual type. A fortnight later, a 
hoemorrhage occurred, partly obscuring the fundus. It did 
not become diffused, but remained attached to the retina by 
a pedicle. 

Now and then, especially in the neighbourhood of the 
macula lutea, the blood may be extravasated in a thin film 
between the retina and the vitreous. Such an extravasation 
is commonly very iri'egular in shape, the irregularity being 
sometimes increased by the extension of processes of blood 
into the vitreous. Occasionally a large hemispherical 
haemorrhage is found at the macula, bounded superiorly 
by a straight horizontal line. Here the blood seems to 

Seo also ** Ophth. Review," vol. vii. p. 132. 
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l»e effus«l between thts intenml limiting membrane of tlie 
i-etina and the hyaloid membraue, which are more loosely 
nttaobed to eauh other in this situation than elsewhere. 
The blood (quickly gravitates to the lower part of this space, 
where it is eontined by the comparatively close connection 
between the above-mentioned membranes there existing, 
and we thus get a htemorrhage of the characteristic 
hemispherical form. The more recent the ha^inorrbage the 
brighter ia ils colour. IJld bromorrhages may be almost 
black. Hfemoirbages may cause permanent white spots. 
There may be a hsemorrhage one day, and the next a white 
spot in its centre. As the bhjod goes (which it does quickly), 
a white patch may remain, never so large as the htemorrhage. 

It is doubtful whether extravasations into the retina 
occur, however small, except from actual ruptiu-e of 
vessels;' probably the extravasations are conditioned by 
degeneration of minute vessels, sometimes by such capil- 
lary aneurisms as ai-e shown in Fig, ;i. "White spots or 
brilliant plates of i-holesterin are often seen in the retina 
adjacent to, or left by. extravasations (PI. XI. 1). These 
spots, when small, may be granular ; when large, they may 
be filmy. They are probably due lo fatty degeneration of 
the disturbed retinal elements or of the effused blood. 

Small extravasations are readily absorbed ; larger ones 
more slowly. Sometimes pigmentary degeneration results, 
and an irregular black spot i^ left. The white spots disappear 
very slowly, and white granules may remain for a long time. 

Sympfoim. — Small htemorrbages, away front the centre of 
the retina, may give rise to no symptoms. Ijarger ones cause 
loss of vision at the spot from the locol damage to the retina, 
the loss being serious in proportion to the proximity to the 
macula lutea. in which a small extravasation may cause 
permanent loss of central vision. A ring of hiemor- 
rhi^ around the macula may cause considerable central 
amblyopia (PI. XI. 2). Occasionally the patient is con- 
scious of the red colour of the extravosated blood (see 

■ Acconliug to Leb«r tbey arc freqiitiitly due lo ilinpeilesis. " GrBefa n. 
lUnilbach," vol v. p, 5S7. 
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under " Leucooythflomia"). At the moment of extravasation 
there may he no 83miptom8, or there may be sudden dimness 
of sight, or there may be ocular spectra. 

Causes. — Heemorrhage into the retina, as elsewhere, depends 
on one or both of two causes — ^increased intra-vasoular pressure, 
decreased strength of vascular wall. Local increased blood 
pressure is a common cause. In optic neuritis with much 
constriction of the veins, the whole fundus may be covered 
with extravasations (PL VI. 1). Similar extravasations 
may attend all forms of retinitis. They may be large and 
abimdant in thrombosis of the retinal vein, as Michel has 
shown (see p. 31 ). General increased blood-pressure is an occa- 
sional cause. High arterial tension may often be traced in 
cases of retinal haemorrhage in which no other cause can be 
discovered. But it is, on the whole, a rare accident, consider- 
ing the frequency with which high tension exists. Its rarity 
may be due to the eiRcient support of the retinal vessels, as 
explained in the description of the effects of passive conges- 
tion. It is sometimes seen when hypertrophy of the left 
ventricle can tell imduly on the vascular system. In the 
peculiar vascular condition which attends arrested menstrua- 
tion, hsemorrhages occasionally occur : more rarely in sup- 
jiression of some other habitual discharge. Mr. Spencer 
Watson^ has recorded an instance of extensive retinal extra- 
vasation in a woman at the climacteric period, in whom there 
was high arterial tension, which was ultimately relieved by a 
copious epistaxis. Another cause is sudden loss of blood 
(see " Acute Anaemia "). 

In some cases of heart disease, especially when conjoined 
^^'ith degenerated vessels, numerous extravasations occur into 
the retina, with signs of parench3miatou8 retinitis, venous 
distension, and diffuse cloudiness. This condition has been 
called " heemorrhagic retiiiitis." It may occur without any 
recognizable cardiac disease in apparently healthy pei^sons 
after middle life, and is often unilateral. It probably is the 
result, in some cases, of thrombosis in the retinal vein. Mr. 
Hutcliinson has adduced strong evidence to show that it is 

1 "Trans. Ophth. Society," vol. i. p. 41. 
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occasionally due to a gouty diathesiB, acquireil or inherited 
(see Part 11., " Gout "). 

Degeueration of tlie retinal vessels is a frequent miuse of 
hEemon-hage, although it is not often tliat it oaii ho denion- 
strated poBt-morfem. It is doubtless owing to this degeuem- 
tion that retinal extravasations are so common in certain 
general blood diseasea, especially in kidney diseases and 
diabetes, pernicious an»mia, leucocythfemia, ague, purpura, 
Bcurvy and pytemia, and many exhausting conditions, such 
as over-lactation. In some of these cases, as pycomia and 
leuoocythBBmia, the blockade of vessels may assist. Capillary 
aneurisms from a case of retinal haemorrhage in diabetes and 
diseased capillaries in renal retinitis are shown in Fig. -1. 
Jaundice is also an occasional cause of retinal htemon-hage. 

Apart from these blood diseases, retinal haimoiThage may 
occur from simple senile vascular degeneration. In such 
coses it is sometimes produced by violent effort, such as 
that of a cough, or in straining during defiocation. In all 
Donditions of vascular degeneration its occurrence is of im- 
portBnc-e, on account of its occasional association with cerebral 
heeniorrhage. This Is well exemplified in the case of leuoo- 
oytbiemia (j. v.). 

Sometimes retinal hemorrhage results from blows upon 
the eye or skull. Rarely htemorrhages are observed in 
young persons without discoverable cause. A remarkable 
series of cases in young men has been recorded by Eales, of 
Birmingham.' The only etiological condition with which it 
oould be associated was habitual oonstipatiou. The cases 
will te again alluded to in the section on " Affections of the 
Digestive System." 

The prognosis depends on tbe position of the hiemorrhage, 
and on the extent to which its causes are under control. It 
is worse when there are signs of general retinitis. 

The chief local treatment is the application of cold and 
gentle pressure on the eyeball, to give temporary support to 
the vessels, and obtain contraction. Other measures arc those 
suited for the general state, and for hfemoirhage elsewhere. 
' " Bimi. Med. Keview," July, 1880, ^ 2ua, 
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Haemorrhage from the choroidal vessels is rare, and pos- 
sesses little medical significance. 

Thrombosis. — Vpt'tm, — Thrombosis is occasionally observed 
in smaller brandies of the veins, which then lose their double 
contour — /.f., their central reflection disappears, and they 
appear dark and large, their branches being imduly con- 
spicuous. The condition usually depends on local causes, and 
lias little general significance.^ 

Thrombosis may also occur in the central vein of the retina 
behind the eye. It is met with chiefly in the old, in whom 
tlirombosis elsewhere is common, and has been seen in associa- 
tion with senile gangrene of the foot (Angeluoci). But it 
occasionally occurs also in younger persons, in association 
with heart disease, aortic and mitral. Of four cases recorded 
by Angelucci,^ three were in young persons, aged twenty- 
one, twenty-three, and twenty-four. In these it is ap- 
parently due to phlebitis. In one case-* the vein at the spot 
thrombosed was thickened to three times the normal size, 
chiefly from changes in the external coat. The new tissue 
consisted of concretions sucli as are met with in psammo- 
luata, and was ascribed to an inflammatory process in the 
connective tissue of the central canal of the nerve. The 
thickening of the vein was so great that it must have 
compressed the artery. It is somewhat remarkable that the 
accident does not more frequently follow a primary neuritis. 
Only one case has been recorded in which thi'ombosis was 
sux>posed to have resulted from a primary inflammation.* 

The symptoms observed have presentwl considerable yaria- 



* Under the title ''Primary Retinal Phlebitis," Mules has lately recorded 
two cases where the thrombosis was confined to branches of the central vein. 
There was no local disease found to account for the condition, but evidence of 
choroiditis subsequently appeared in one of the cases. The general bearing 
of the thrombosis is not apparent, though Mules considers that, in one of the 
]>atient8, the phlebitis was due to gout. In neither was there i^y optic 
neuritis. See '* Trans. Ophth. Sot.," vol. ix. 1889, p. 1.30. 

« "Ann. d'Ocul.," isso, ii. 

» Angelucci: **K1. MonatsM.," August, 1878; Zehendcr : " Bench t liber 
11 Versam. Ophth. Ocs I.," p. 182. 

* Fox and Briilcy : ** Ophth. Hosp. Rep ," vol. x. pt. ii., June, 1881, p. 205. 



CIIAXGES IK THE KKTISAI, YKSSKI.S IHKOMBOSIS. 



31 



tion. There is always sudden failure of Bight, often dis- 
covered ou waking in the morning. It is usually incomjilete, 
and 8000 presents alight improvement. lu the most severe 
«asea observed hy Michel,^ the ophthalmosonpic appearances 
were those of an intense hjemon-hagic retinitis. The veins 
were extremely distended and tortuous; the retina around 
the papilla was suffused with blood, beyond this zone of 
extravasation were circumscribed luemorrhages, and around 
the mactila lutea there was a gi-eyish discoloration. The 
vitreous sometimes became opaque. In other cases, in which 
it was assumed tliat the occhision of the vein was incom- 
plete, there were merely broad striated hiemorrhages around 
the papilla, and round and oval htemorrhnges towards thi> 
periphery, the arteries being indistinct, and the \'oin8 dark 
and tortuous. In still sUghter cases, supposed to be of the 
same nature, there were no hsemorrhages, but merely a 
disproportion between the arteries and the veins. In most 
instances the disc was little affected. 

That heeniorrhagos may be absent even when the occlu- 
sion of the vein is complete, is proved by the case recorded 
by Angelueci,^ in which thrombosis of the retinal vein, I mm. 
behind the lamina cnbrosa, was associated with senile 
gangrene of the foot. The veins were tortuous, but thero 
were no htemorrhages. 

In the case recorded by Fox and Brniley glaucoma super- 
Tened, but the event is exceptional ; in most recorded canes 
the tension of the eye was normal. 

In thrombosis of the retinal vein the loss of sight is less 
wjmplete than in embolism of the artery, and the ophthal- 
moscopic appearances differ in that the arteries, as a rule, 
although they may be slightly narrowed, are not empty, or 
filiform, — in the enormous distension of the veins, — and in the 
eirouniBtanee that venous pulsation can usually be observed, 
and that the veins may appear interrupted here and there. 
But in some cases the appem'anoes simulate those of emlwliam 
very closely. There may be a cherry-red spot at the macula, 

" Archiv t. Ophlli.," yol. xniv. pt. I, j.. 37. 
' " Klin. MoDatitbl.," October, 1S78. Sm altio the laine, -laiuiary, 1880. 
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and in severe eases (probably in which the central arterj' is 
compressed by the distension of the vein from clot, or by the 
thickening of the wall which caused the thrombosis) the 
artories may be extremely narrow, the veins partly emptied 
of blood, and the disc pale. These were the appearances in 
a case recorded by Angelucci,^ in which the thrombosis was 
demonstrated post-mortem. 

Artery, — Thrombosis has been observed in the retinal 
artery with ocular signs identical with those of embolism, to 
be described immediately. In a case recorded by Sichel it 
was conjoined with foci of softening and small haemorrhages 
in the brain. Thrombosis in the ophthalmic artery occurs 
as a very rare event, and probably always as the result of 
thn)mbosis in the internal carotid. I am not aware that any 
case has been observed during life, but some years ago I made 
a necropsy on a case in which this accident had occurred. 
The patient, an aged man, had suffered from cerebral soften- 
ing in the region suj^plied by the left middle cerebral artery, 
wliicli was much diseased. A fortnight or three weeks before 
his death, there was no ocular or ophthalmoscopic change, 
lie lay in a comatose condition, and his eyes were not again 
examined. Post-mortem, a recent clot was found extending 
down into the intra-cranial poi1:ion of the left internal carotid, 
fully distending it, and passing also into the commencement of 
the ophtlialmie artery, which, however, near the eyeball, was 
pervious, being only pai1:ially obstructed by clot. The eyeball 
was ([uite rottc^n, the sclerotic of a brownish colour, and giving 
way before the scissors like b^o^vn paper. The retina was 
greatly atrophied, reduced to two- thirds of its normal thick- 
ness. Its several layers were no longer recognizable. The 
outer half was occupied by a thick layer of nuclei, apparently 
representing the two nuclear layere. Its inner half consisted 
of a series of laciuiee, limited by the remains of the tliick- 
ened vortical fibres. No nerve-fibre layer, ganglion cells, or 
molecular layers coidd be discovered. A case of the same 
character, but in which a freer collateral circulation was 
establishtMl and the retinal changes were slighter, has been 

* 1am:, cit. 1878. 
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recorded by Virehow, and is deBoribed further on in the 
section on "Softening of the Brain," Parinaud^ relates a ofiBO 
of thrombosis of the central artery of the retina, followed by 
symptoms of cerebral softening, in a woman aged seventy- 
one, who was suddenly seized with diinuesa of vision in the 
left eye, accompanied by the appearance of green and yellow 
spots on a grey ground. A few days later there was a 
central scotoma with pronounced peripheral limitation of the 
field of vision, and loss of colour-sense. Ophthahnoscopically 
the only change observed was a diminution in the calibre of 
both veins and arteries, followed ten days later by oedema 
of the retina with haamorrhages, and capillary congestion 
around the macula. Three muntha later there was atrophy 
of the disc, and aeveml branches of the central artery were 
filiform and wliite. Subsequently she developed loss of 
memory, aphakia, and hallucinations. 

Priestley Smith- has urged that arterial thrombosis is the 
lesion iu many eases that are thought to be embolism. He 
regards, as its causes, henrt-failure (either from organie 
disease or other cause), apaam of the vessels or disease of 
their walls, and blood-states. The transient failure of sight 

' in the opposite eye at the onset he ascribes to spasm of the 

, retinal vessels. 



Emuolism. — The central artery of the retina ia not nnfre- 

I qaently occluded by an emlKilus, and the oecurrenL'e is of 

I much medical interest. Nowhere else can the phenomena of 

Tasonlar occlusion be observed diiring life. The accident is 

I commonly the consequence of heart disease, and is sometimes 

j the first thing which draws attention to the existence of the 

I Cflxdiac affection. It was ao in the case of a girl who came 

' under ray observation auifering from sudden losa of sight 

e. On examination she was found to have a loud, 

diatinet presystolic murmur. There was no previous lustory 

of rheumatic fever or scarlatina, and there were absolutely 

DO ^mptonis pointing to cardiac disease beyond the affection 

I of right. Embolic infarction in other organs in many cases 

"Gu. MiJ. il« I'ari^." 18R-2. p. 627. = " 0].!illi. Rpv.," vul, <ii 
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coexists, and the ocular aocident may indicate the nature of 
disturbance elsewhere. It occasionally ooexista with cerebral 
embolism, and may even furnish a warning of the proba- 
bility of the latter, as in a case recorded by Landesberg, in 
winch the ocular embolism was followed, a week later, by 
loss of con^K^iousness and hemiplegia. This patient suffered 
at diiferent periods from embolism of each retinal and one 
cerebral arterj'. The cerebral and ocular accidents may occur 
simultaneously. The diagnosis of cerebral embolism is 
usually sufficiently clear without it, but its oocurrenoe is an 
important coiToborative, and almost demonstrative, proof 
of the natiu'e of the cerebral lesion. Hetinal, as cerebral, 
emlMjlism is rather more frequent on the left than on the 
riglit side. Its common cause is, as already stated, cardiac 
disease, especially mitml stenosia It has also been observed 
111 atheroma of the aorta and in febrile diseases, pregnancy, 
and Bright's disease, probably from the formation of a clot 
and its detachment. It may, therefore, occur at any age. 
A case at seventy-four years of age has been recently 
recorded by Hirschberg.^ 

The position of the obstruction may be in the trunk, or in 
one of the branches. In each case there is sudden and com- 
plete loss of sight, persistent when the obstruction is in the 
trunk and is permanent.- In rare cases the loss of sight is not 
instantaneous, but comes on in the course of a few minutes, 
commencing at the periphery. When the obstruction is in a 
branch, the loss of sight usually rapidly clears, except from 
that portion of the retina which is supplied by the occluded 
vessel. 

The arteries beyond the obstruction are deprived of their 
supply of blood, and contract, so that to the ophthalmoscope 
they appear as fine lines only (PI. XII. 2). They commonly, 

* •' Arch. f. Augenheilknnde/* vol. v., April, 1879, p. 166. 

- Should the retina be Dourished in part by a cilio-retinal artery, emboliBm 
of the trunk of the central vessel will not cause complete loss of sight, since 
the retinal area corresponding to the distribution of the abnormal artery will 
retain its function. Such a case is recorded by Benson (''Ophth. Hosp. 
Rep.," vol. X., pt. iii., 1882, p. 336). 
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however, retain their l-ed colour, becniise the contraction does 
not ohliterate their cavity, although reduoing it almost to 
oapilloiy dimensions, and there is still a narrow colunni 
of blood within them. Towards the periphery, however. 
they are so small as to he invisible. The dehcate wall of 
the vessel is unrecagiiizahle, except in tlie larger vessels, 
where, on account of its contracted state, it is more distinct 
than normal, and appears as a white line on each aide, bound- 
ing the narrow, reil colnmo. When the obatruction is com- 
plete and no ooUateral circulation is estabhshed, the red 
oolumn may disappear, and only a white line indicate the 
position of the empty vessel, wliich gradually becomes trans- 
formed into fibrous tissue (PI. XII. -i). In this drawing Jhe 
arterial branch which passes upwards and to the left is 
represented only by a. branching white line, while one which 
posses vertically upwards, and is not quite empty, is bounded 
on each side by a white line. Sometimes detached columns 
or cylinders of blood are seen iu the arteries and in the veins, 
moving onwards in pulsatile jerks. This is probably seen 
only when the obstruction Is incomplete. 

The veins are narrtiwed, but less than the arteries. They 
are sometimes, but not always, broader towards the peripheiy 
than near the disc. 

The optic disc is paler than normal, and the pallor gra- 
dually increases. The retina undergoes very marked changes, 
consequent on the disturbance of its nutrition. It presents 
a greyish or white opacity, always most marked around the 
macula lutea (PI. XII. 2). and commonly also conspicuous 
around the disc. This opacity may come on in a few hours, 
but sometimes not for some days. The opacity usually stops 
Bhort of the fovea centralis, leaving it of a bright red colour, 
BO red that it was thought to be extravasation, but it is now 
generally believed that the tint is merely tlie effect of contrast 
with the adjacent jiole opacity, The latter is believed to 
dejiend on oedema of the nerve-fibre layer, aud the thinness or 
sbeenoe of that layer at the fovea centralis to be the cause of 
the OBoal freedom of that part from opacity (Liebreicb). But 
ooouioDally the fovea may be as opaque as its vicinity, as in 
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I'l. XII. 2. Here I found tlie opacity to depend on mucA 
gntver structural alterations than are usually Bui)i>osed to I 
exist. Besides evidences of todema, there was an infiltration I 
of ftll the retinal layers with lymphoid cells, siniilar to those J 
of the nuclear layers, so that the thickened vertical fibres I 
were the only Btruotural elements which could he dis- I 
tinguished. The layer of rods and cones was destroyed, I 
jiiobahly during life, in the region of the macula, hetnuse the | 
pigment- epithelium waa in contact with, and adlin-i^t to, ths I 
out«r nuclear layer. In other places the tliickened vertical 1 
fibres wero widely separated. 

iliemorrhagea are eometiines met with. The ojHKity com- 
monly disappears in the course of a few weeks, but may leave 
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LaijgituJiDkl icutioD through ths srier;, aiie-eighth of an iiith (3 niw.) 
IwhiuJ the oycbaU. On cttih aide the ncrve'Gbri» Me indicated, and 
liatween thcw vii] the vessel is much louse iKiiiuL'ctive tissue. Within 
the coutract«d Teasel is aa otiJ graniUsr uuu, and in rionl of tliis is a 
*msll ruund boily ( x 300). 
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white spots, due to foci of tiegeneratioii. The edges of the 
optic disc (ire UBually hazj. In most cases the pallor per- 
sists and increaees, and passes into the whiteness of atrophy, 
which, at last, resembles closely simple atrophy, except in 
the extremely small size of the vesselB. 

The plug has m several cases been found after death, 
commonly j list behind the bifurcation of the artery, in other 
cases in its course. In a case of embolism of the middle 
cerebral, and retinal arteiy, probably occurring simultaneously 
(figured in PI, XII. '2), the artery in the nerve contained an 
oval granular embolus (Fig. 4). Other smaller fragments 
were seen in the narrowed arteries, upon tlie disc. 

Terj' rarely the circulation gets re-eatablished by the normal 
oouree. Columns of blood appear in the arteries, in part 
interrupted, and for a long time easily broken up by pressure. 
The arteries continue below normal size. Vision may bo 
recovered, especially at the periphery, rarely at the centre. 
Commonly, however, obstruction remains complete 

The retinal artery is regarded as a " terminal " ai-tery- 
i.i:, one that has no anastomoses. In most cases verv littln 
collateral circulation is set up; the ai'teries remain narrowed 
to lines as far as they can be traced. But they are visible in 
almost all cases as red, not as white, lines. Hence they must 
(rontain hkwd, persistent and therefore circulating, which has 
come from some slight collateral anastomoses, or from the 
obstruotion being incomplete. 

Sometimes the arteries again become pervious although 
diminished in size. It is probable that this is due, in some 
cases, to the partial restoration of the channel of the artery, 
and in other cases to the establishment of considerable 
eollateral circulation. In PI. XII. 2, for instance, the 
arteries are filiform only upon the disc, and as far as they 
remain nnbranched ; beyond this, they have nearly their 
normal size. A similar case has been recorded by Knapp. 
This points strongly to the establishment of a collateral 
oironlation, probably by connection with the long ciliary 
arteries, although, in the researches of Leber, such connections 
ooold not, in the normal condition, be demonstrated. It le 
oommonly supposed that the chief connection between the 




38 MEDICAL OPHTHALMOSCOPY. 

retinal and ciliary vessels is by means of the vessels of the 
optic disc, but it is doubtful whether it is by this means 
that a collateral circulation takes place. The arteries are 
never filled in tlie neighbourhood of the disc, but at a 
distance from it. A collateral circulation in the disc may 
maintain the blood-supply needful to preserve the red colour 
of the filiform arteries, but certainly does not maintain the 
peripheral circulation in most of the cases in which this 
is re-established in a considerable degree. Probably, as 
Mautliner has suggested, there are, in different cases, very 
variable anastomoses. The re-establishment of the circulation 
a few hours after the obstruction, has been observed by Wood 
White and by Eales.^ In each ease recovery of sight 
occurred. It is probable that the clot either became broken 
up or so moved as to allow the blood to pass. In Wood 
White's ease the event was apparently produced by pressure 
on the globe by the finger. The fact is of interest in 
connection with the occasional transient duration of the 
symptoms of cerebral embolism. 

In PL XII. 3 the vessel, which is still pervious, though 
narrowed, is bordered for a distance by the fine white line 
indicating the wall thickened by contraction. The blood 
column wdthin it, naiTOsv as it is, still presents a central reflec- 
tion, and towards the periphery the vessel again widens out 
exactly as in tlie other case, shown in Fig. 2 of the same plate. 
This broadening of tlie peripheral portion of the vessel nearly 
to its normal calibre indicates that blood enters it beyond the 
narrowed portion by some junction with other arteries.- 

* '* Ophth. Rev.," vol i., pp. 43 and 139. Mules also has recently recorded 
a case where plugging of a branch of a retinal artery disappeared, under mas- 
sage of the globe, about an hour after its occurrence. The visual field was 
restored forthwith, with the exception of a small area corresponding to the 
immediate neighbourhood of the embolus. (** Trans. Ophth. Soc.,** vol. viii., 
1888, p. 151). 

* It is greatly to be desired that, in any iK)st-moi*tcm examination of a 
case in which there has been embolism of the retinal artery, and in which 
such collateral circulation is established, a ligature should be placed around 
the artery, or around the optic nerve in front of the entrance of the artery, 
and the ophthalmic artery then injected, so as to discover the channels by 
which the circulation is established, and which elude observation under 
normal conditions. 
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In partml embolJBm the segment of the retina, to which (he 
occluded branch goes, becomes opaque, and is sometimes the 
seat of numerous hooniorrhages. Both opacity and extrava- 
sations ultimately disappear. The corresponding portion of 
the optic disc may be normal, as in the case shown in the 
figure, or it may be atrophied. In one case on record it was 
hyperiemic (De Weeker). The corresponding vein is at first 
distended, afterwards smaller than uormal. 

Embolism of the trunk of the eentml artery commonly 
causes complete and persistent loss of sight. When the 
occlusion is of a single branch, there may be a complete 
initial loss of sight, due probably to the plug causing a 
temporary obstruction in the trunk of the artery before it 
imssed on to the branch in which it ^vas arrested. Occa- 
sionally, in such cases, the blindness has remained complete, 
although the ophthalmoseope afterwards demonstrated that 
only one branch of the artery was occluded. The general 
retinal antemia raay, in such cases, have been so prolonged that 
the nerve elements siiffered a shock, damaging their nutrition 
beyond the power of recovery on the succeeding restoration of 
the circulation. Commonly, in such cases, the permanent loss 




THE CHNTKAL AllllihlV CJF ■ 

The diMceiiiling briuchea of the eeiitriil arlcry were norui«l, but thono [iro- 
ceeding upwards were oiuirty. The uliiuled arc« iniiic»Iea the portion of 
the field in whif h flight wm Inst. Tlie asleritk inilieateB the |)OBition of 
the filing point, the dot that of llip blin.l »\nt. 
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is of a portion of the field oorresponding to the distribuUou 
of the branch plugged. When this is one of two primary 
divisions of the artery, the loss may amomit to one-half of 
the field ; when of a smaller branch, to a quadrant, or the 
like. Thei'e was a loss of nearly one-half in the case figured 
in PI. XII. 2, in which one branch running upwards and 
outwards is completely obliterated, and others running up- 
wards and inwards are partially obliterated. The loss was 
that shown in the adjacent diagram of the field of vision 
(Fig. 5). 

Occasionally, sudden blindness has occurred, and the retinal 
arteries have appeared narrow, recovering their normal size 
after a shoil: time, with restoration of vision, as in the cases 
of Wood White and Eales, discussed above. 

Arterial ischiemia, similar to that which results from 
embolism, has been ascribed to a retro-ocular haemorrhage 
around the ai*tery compressing it. The ophthalmoscopic 
distinction of this from embolism is uncertain, and probably 
depends rather on the incompleteness of the ultimate obstruc- 
tion than on any differences in the early retinal appearances. 
It is said to occur in cases in which there is a general 
tendency to hiemon-hage, and to be the precursor of cerebral 
extravasation. An interesting case, probably of this character^ 
is related by Hutchinson.^ It is possible that some of the 
cases supposed to be of this character have been really oases 
of tlirombosis in the central vein compressing the artery 
(see p. 30). 

THE OPTIC NERVE. 

The alteiations in the optic nerve, as seen at its entrance 
into the eye, are lamong the changes in the fundus oculi of 
greatest importance to the physician. It may be well, before 
describing tluise changes, to consider some points, regarding 
its structure and appearance, a knowledge of which is essential 
for a correct understanding of the i)athological changes. 

In the optic disc we have presented to view the termination 
of a ner\'e— a structure consisting of ner^'e fibres, a little 
supporting connective tissue (especially abmidant around the 

> "Ophth. Hosp. Rep.," October, 1874, [». 61. 
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)8elfl), and a number of blood -vessels, for tbe moat 
part eapillariee, which confer on the disc its tint. The nerve 
fibres radiate and spread out in the retina, but not equally on 
all sides, being few on the temporal side, towards the macula 
lut^a, and numerous on the nasal side and especially above 
and below. The minute vessels of the disc are derived partly 
from the posterior ciliary (choroidnl) arteries, and partly from 
the oantral retinal artery, twigs from both of which commonly 
unite in forroing the "circle of Haller." a series of vessels 
which BiuTound the optio nerve behind the disc. The con- 
nective tissue between tlie bundles of nerve fibres is small in 
quantity, but contains scattered nuclei. The opening in the 
sclerotic is funnel-slmped, the wider part being posterior. 
The termination of the nen-e fits pretty closely into the 
inner, smaller, part of the opening, while the spac* between 
the nerve and its outer sheath, "vaginal space." passes up 
into the jiosterior part of the opening (Fig. 16). 

Tbe separation of the optio nerve fibres to radiate into the 
retina leaves the central hollow known as the " physiological 
cup," the size and depth of which are determined by the 
arrangement of the nerve fibres. The vessels are chiefly 
developed among the nerve fibres and towards tbe surface of 
the disc, and hence the central cup is always much paler than 
the periphery. It is commonly white, but sometimes mottled 
grey from the reflection of the white trabeoulte of the 
" lamina cribrosa," which closes in the sclerotic foramen, 
and through the meshea of which the greyer, now non- 
medullated, nerve fibres pass. The tint of the circum- 
ferential portion of the disc is, as already explained, deepest 
where the nerve fibres are most numerous, and hence the 
nasal half of the disc is natui'ally redder than the temporal 
half. The arrangement of the nen-e fibres also causes the 
side of the central cup to be steep on the nasal and shallow 
on the temporal side, the difference being proportioned to 
the inequality with which the nerve fibres are distributed. 
When the fibres are almost all packed on the nasal side, 
tbe cup may bo very large, and extend on the temporal 
sid« to the margin of the disc. Often, however, there is 
no paler central cup. 
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Tlie boundary of the " disc," as oommonly reoognised, is 
the choroidal ring, i,e,y the edge of the opening in the 
choroid corresponding to that in the sclerotic. The latter is 
usually the smaller of the two, and hence a narrow rim of 
sclerotic commonly appears within the choroidal edge, and is 
knoNvn as the " sclerotic ring." It is often visible only on 
one side. At the passage of the nerve fibres over the edge 
of the sclerotic, thev curve a little above the level of the 
retina, and this slight prominence has suggested the name of 
'^ optic papilla" as a designation for the area of entrance of 
the optic nerve. 

The tnmk of the optic nerve possesses a double sheath : 
the inner is deUcate, closely invests the nerve, and is con- 
tinuous with the pia mater of the brain. The outer sheath is 
thicker and fibrous, blends in front with the sclerotic, and is 
continuous at the optic foramen with the dura mater. There 
is not, as was once thought, a refiection of the arachnoid at 
the optic foramen, and thus the vaginal space of the optic 
nerve — i,r,y that within the outer sheath — is continuous with 
the subarachnoid and subdural spaces around the brain. 
This vaginal space is traversed by tracts of tissue connecting 
the two sheaths. At the anterior extremity of the nerve, 
the space passes within the posterior part of the sclerotic 
opening, and is, according to some authorities, closed ; but, 
according to others, it is continuous with lymphatic spaces 
in the substance of the optic nerve, and probably also in 
the retina. 

The optic nerve, at its entrance into the eye, undergoes 
certain pathological changes in common with the retina. 
Wlion the retina is generally infiamed, and when it is 
atrophied, the optic "papilla" participates in the change. 
But it also undergoes infiammatory changes independently 
of the retina. 

Tlie pathological conditions of the papilla resolve them- 
selves, from their clinical features, into two groups, — in- 
creased vascularity, commonly with increased prominence ; 
diminished vascularity, commonly with shrinking. The 
states characterized by the former are more or less infiam- 
matorv, and are often included under the generic term 
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" optic neuritia." Those characterized by the latter signs 
are accompanied by wasting of the nerve tissues, and are 
included under the generic term "optio nerve atrophy," 

It must be remembered that the term " optic nerve " is 
employed in two senses — to designate the whole nerve, and 
also its iutra-ociular termination as seen with the ophthalmo- 
scope. To prevent the confusion arising from this double 
use of the words, it has been proposed by Leber to use the 
terms " optic nerve " and " optic neuritis " when speaking of 
the whole nen-e, employing only the words "papilla" and 
" papillitis " to designate the intra-ocular termination (jf the 
nerve and its inflammation. This distinction has not, how- 
ever, come into general use in this country. The custom of 
employing the term "optic neuritis" as a designation for 
the intra-ocular iuflanmiation, makes it inconvenient to 
restriot it to inflammation of the nerve trimk, but for the 
former condition the synonym " papillitis " is very usefid. 

The characters of these morbid states may be thus tabu- 
lated:— 

A.. — 'Morbid states of the optic nerve, characterized by in- 
creased vascularity or signs of inflammation. 

1. Simple congestion of the disc; undue vaseularitj', 

redness, softening but no obscuration of the edge, 
and no swelling. 

2. Congestion with cedenia of the disc (slight neuritia 

or papillitiH) ; increased redness, with shght swell- 
ing; obscuration of the edge of the disc, complete 
to the direct examination, incomplete to indirect 
examination. 

3. Neuritis, or papillitis ; increased redness and swell- 

ing, with obscuration of the edge of the disc, com- 
plete in degree, partial or total in extent. 
B, — Diminished vascularity and signs of wasting. 

1. Simple atrophy; increased pallor from the first; 

"primary atrophy." 

2. Congestive atrophy ; secondary to congestion ; pallor 

slowly succeeding simple congestion. 
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f], Neuritic atrophy, succeeding pronounced neuritis ; 
" consecutive atrophy," " papillitic atrophy." 

4. Atrophy succeeding choroiditis and retinitis; "cho- 
roiditic " and "retinitic atrophy." 

A.— MORBID STATES CHARACTERIZED BY INCREASED 
VASCULARITY OF THE DISC, OFTEN WITH SIGNS OF 
INFLAMMATION. 

Simple Congestion. 

Increased redness is the universal expression of tissue 
hyperaemia. But it is of less value as a sign of hyperaBmia of 
the optic disc than in the case of most tissues, on account 
of the great variation in the amoimt of natural redness. 
Attention to tint of disc alone is a prolific source of error in 
ophthalmoscopy. It is as if a small portion in the centre of 
the cheek were examined to determine whether or not there 
was pathological hypersemia. Nevertheless, abnormal rednesa 
of the disc does occur as a morbid state, and, although in 
itself a sign of little value, it derives importance from certain 
concomitant conditions. It is significant (a) when it possesses 
special characters to be immediately described ; (b) when 
developed imder observation ; and (c) when it is notably 
greater in one eye than in the other : but even in the latter 
case there is room for error in the possibility of a natural 
difference, or that the paler eye may present an abnormal 
decrease in redness. 

There are certain characters which aid very much in the 
recognition of the pathological increased vascularity. Firsts 
morbid redness has usually a tendency to invade the physio- 
logical cup, and often, especially when the cup is small and 
shallow, to obscure it altogether. Secondly, pathological 
redness has a tendency to render the sclerotic ring or the 
edge of the choroid indistinct ; to blur the sharpness of the 
outline of the disc. The change, when very slighty may be 
best appreciated by examination with the indirect image 
(PI. I. 1). It is due to the circimistaiice that the seat of the 
vascularity is the layer of nerve fibres, and it may extend in 
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front of tbe edge of the disc ; and it is often attended with a 
little swelling of the nerve fibres or effusion of fluid, whieh 
conceal the structures beyond. Tbe terra " congestion " ia, I 
think, best restricted trj those oases iu which the increased 
vas(ailarity exists alone, with so httle structural change, that 
the edge of the disc can still be perceived by both methods of 
examination, although not so sharp as natural. 

The redness is different fi-ora the ordinary tint of the 
discs. It is brighter, softer, somewhat velvety in aspect, 
sometimes finely stippled. Occasionally, however, the tint 
of a disc thus changed may be poeitivelj paler than normal, 
although the uniformity of the colour, and the softened 
edge, afford evidence of the pathological character of the 
change on which it depends. This paler tint is often seen 
when the condition is passing into atrophy. The retinal 
vessels are usually unchanged ; their walls are often con- 
spicuous, by contrast with the redness of the disc, as white 
lines bounding the blood column, and any white connective 
tissue which surrounds them at the point of emergence is also 
unduly conspicuous (PI. I. 2). The appearanoe is suggestive 
of the white tissue being a pathological result of the hyper- 
(emia. It ia probable that it is bo, but the appearance is 
too common as a physiological condition to have much 
value. Its distinctness possesses a little significance, as due 
to the invasion of the middle of the disc by the hyperaamia. 
Oecasionaily, when the hj'perajmia of the disc is the expres- 
sion of graver changes behind tlie eye, the arteries may be 
narrowed in consequenf» of retro-ocular pressure. 

The condition thus described as " simple congestion " of 
the disc is usually a chronic state, and con'esponds, pro- 
bably, to the condition which has been called by Clifford 
Allbutt "chronic neuritis." The evidence that there is 
actual inflammation does not seem sufficient to warrant the 
application to this state of the term "neuritis," especially as 
there are forms of true neuritis characterized by extreme 
chronicity. It is rare, I think, that such simple hyperemia 
is the first stage of an actual neuritis. In the latter, swelling 
iMmes on }iiin paniii with the hyperoimia — i.e., congestion 
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witli oodema, rather than simple oongestion, is the first stage 
of neuritia The simple congestion is oooasionally seen as 
a substantive condition, and maj, in rare cases, precede 
atrophy. The condition may be the expression of a state of 
congestion and degeneration in the whole optic nerve, or be 
apparently limited to the optic disc. It is not unusual in 
oases of liypermetropia. It may occur as a consequence of 
injuries, blows, &o., in the neighbourhood of the eye. The 
aifection of sight which results from the use of tobacco may 
be attended witli this state. It occurs also, probably, from 
other toxic agents, as lead. It has been observed by Clifford 
AUbutt in general i)aralysis of the insane; and, although 
Honio other observers have failed to find it, one case under 
iiiV olMorvution presented it very distinctly. It has also been 
d»HM»rilKHl by the same writer as accompanying atrophy in 
l<HH>uiotor ataxy; but in that disease, although often looked 
for, it has not been found by others or by myself. It is 
Honietimos present in cases in which there is reason to 
ht^lieve a similar condition exists in the brain. The figures 
ri. I. I and 2 are from a patient with cerebral embolism, 
ill wlioni tlio <M)ndition came on in association with secondary 
bruin irritation — mental failure and rapid wasting in the 
piintlyxed limbs. I have seen a similar api>earance in acute 
iimiiia. MieroHOopieal examinations of the disc in this stat« 
iirt* ran*. ( -liffonl AUbutt examined one case and found only 
iliHti^nsion (»f the minute vessels with that granular degenera- 
tion of tin* nerve fibres present in all forms of atrophy. 

Optic Nkuritis ok Papillitis. 

(•oN(JKsTioN WITH (KnKMA (PI. I. H and 4) is really the 
first stugt* of papillitis. Tlie normal rosy tint of the disc 
iMMHjnum inereiised ; its tnlgo is blurred, but is recognizable 
on iudinn't examination. There is a pale refiection from 
the a(lja<HMit n^tina, surrounding the disc ^nth an indistinct 
halo (Plate I. ;i). On examining the disc by the direct 
method, the morbid appearance is much more marked 
(Plate 1.4). The edge of the disc is lost, and the opacity is 
mnni to l)e in part the result of an undue distinctness of the 
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radiating striation of the uerve fibres as they course on to the 
retina. It must he remembered that this striation is often 
visible as a normal oondition, eapecially above and below. 
Where the aggregation of the fibres is very close, the Mutral 
cup being of large size, the appearance of commencing tsdema 
may be closely simulated. In the latter condition, however, 
there is from the first more or less invasion of the eeuiral cup, 
which soon becomes obscured. The increased vasc'ularity of 
the disc may be striated at the periphery. There is often 
distinct swelling. The centre of the papilla may be, as iu 
the figures referred to, much redder than the periphery, 
on account of the slighter central swelhng allowing the 
vascularity of the disc to be perceived. In the periphery 
the tint of the choroid is concealed. The retinal vessels may 
be normal, or the veins may be enlarged. 

It is unportant to note that the direct examination rendera 
these changes more distinct. If the obscuration of the edge 
of the disc is apparent only, in consequence of the similarity 
in tint of the disc and the adjacent choroid, the edge of the 
diso is more distinct on direct than on indirect examination. 
When the indistinctness of the edge is due to the opacity of 
the Btxuctures in front of it (except in. the very slightest 
form), the edge is less distinct on direct than on indirect 
examination. This is no doubt due mainly to the fact 
that the illumination is stronger and the plane of focus 
is less exact in the indirect method, so that the choroidal edge 
and the tissue in front of it are in view at the same time ; 
whereas the direct method of examination, by its higher 
magnification and more exact focussing, shows the tissues in 
front of the edge so as to increase the concealment of tlie 
latter. This fact will often be found of service in distinguish- 
ing between a normal redness and an abnormal obscuration 
of the disc. Of course, it will not distingmsli the latter from 
the Oflees just mentioned, in which there is a slight phj-sio- 
logical obscuration of the edge by nerve fibres. 

This condition of ccdeiua is usually an acute affection, and 
is commonly the first stage of neuritis. It is said to be an 
effect of pressure on the retinal vein, causing passive conges- 
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tion of the retinal vessels, and it has been described as the 
result of the general passive congestion of heart disease. In 
these cases it may be associated with retinal htemorrhages. 
It may, however, occur as the first stage of neuritis without 
the least sign of mechanical congestion. In the case figured, 
there was probably a syphilitic intra-cranial node or growth. 

Neuritis (Papillitis).^ — From congestion with oedema to 
actual inflammation the transition is one of degree. It seems 
better to restrict the term neuritis, or papillitis, to those cases 
in which the swelling and opacity are sufficient to conceal the 
edge of the disc both on direct and indirect examination. 
This condition is found in most cases to result not merely 
from vascular congestion and oedema, but from changes in 
the nerve fibres and connective tissue, such as we reg^ard as 
evidences of inflammation. The change may completely veil 
the whole or only half the disc ; and from such a slight degree 
of neuritis to the most intense form we may have every 
gradation, characterized by very considerable differences in 
appearance. 

These variations in the appearance of the disc in different 
cases, and supposed differences in their origin, have led to 
the establishment of two varieties of the affection, " descend- 
ing neuritis," and the "choked disc," "Stauungs-papille." 
The grounds on which these divisions have been made are, 
as will be shown, uncertain, and it is better in the first place 
to consider the common features which all forms of papillitis 
possess. The supposed varieties and theories of this origin 
will be then better understood. 

A case of optic papillitis of considerable intensity presents, 
in the coui-se of its development, certain stages, the general 
features of which are usually recognizable. The transition 
from one to the other is, of coui-se, a gradual one, and cases 
are seen which present appearances intermediate between the 
several stages. Moreover, at any stage, the morbid process 
may stop, remain stationary for a time, and then recede. 
This may occur spontaneously or as the result of treatment. 

' Plates L f), 6, II. 1, III., IV., V., VI., VIL 



I 



I 



CHANCES tN THE OPTIC NERVE — NEUHITIS. 49 

Thus certain _/b/'«i« of neuritis maybe distinguished according 
to the inteDBity of the changes, but our knowledge of the 
conditions on which they depend fleenis insuffioient at present 
to difitjnguisli them as varieties otherwise than as varieties of 
intensity, on whatever differences of mechanism they may 
nltdmately be proved to depend. 

The first stage of optic neuritis is that which has been 
already described as " congestion with oedema " — a condition 
of increased redness, swelling, and cloudiness, masking the 
edge of the disc to direct, but leaving it perceptible to indirect, 
examination. In this condition the microscope reveals no sign 
of tissue inflammation. The second stage, that of actual, but 
sligbt, neuritis, is characterized hy the disappearance of the 
edge of the disc even to indirect examination fPt. I. 5). The 
transition from the disc to the retina is gradual, the edge is 
" blurred," and its position has to be guessed at. "When this 
is the ease, the disc always, I bcHeve, presents not only 
cedema but also changes in its tissue elements which indicate 
a process of inflammation — proliferation of nuclei, escape 
of leucocjiies, and degeneration of nerve structures — changes 
similar to those whicli are reganled in all organs as indicative 
of inflammation. 

The red lint of the disc becomes more mai'ked, so that it 
may be almost the same as that of the adjacent choroid, or it 
assumes a reddish grey tint, which is very characteristic, 
and the dise loses its normal semi-translucent appearance. 
The swelling increases, and is easily recognized, even on 
indirect examination, by the relative displacement of different 
parts on lateral or vertical movement of the lens. The 
striation of the periphery, perceptible in the first stage, 
increases, but becomes redder. It is due not only to the 
swelling and opacity of the nerve fibres, hut also to the 
minute vessels which course between them. In the centre of 
the disc the redness is stippled or uniform, not striated, and 
the centre is commonly distinctly darker red than the peri- 
pheral i>ortion (PI, I. (i). The centre may be red, and the 
periphery greyish red. The i^ti-iated edge passes, by grada- 
tion, into the tint of the adjacent fundus. The physiological 
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cup often disappears during the stage of o&denia ; if large, a 
trace of it may remain to the stage of commencing neuritis, 
but is rapidly encroached upon and covered in by the swell- 
ing of the papilla (see PI. III. 2, in which it has almost 
disappeared). 

White lines and spots are not unconmion, especially in the 
cases in which the changes remain of slight degree. They 
often correspond to the position of arteries (PI. m. 3). 
The swelling and obscuration may involve all parts of the 
disc equally, especially in the more acute forms of neuritis, 
or it may be much more marked on the nasal than on the 
temporal side of the disc. The difference may be so great 
that the position of the edge of the disc may be distinct on 
the temporal side, while the nasal edge is completely obscured 
by opaque tissue — a condition which may for brevity be 
termed " hemi-neuritis " (PI. V. 1, 2, 4). Haemorrhages 
are not uncommon in this stage, sometimes on the surface 
of the swelling, or even on the least changed part of the 
disc (PI. V. 1) or just beyond its edge (PI. V. 4). They 
are always small. The arteries usually present little 
change in tlie slighter stage of neuritis, although often 
recognized with difficulty on accoimt of the colour of their 
blood eon*esponding to the tint of the disc. They are a 
little concealed at their emergence, but have a nearly 
straight course. Arterial pulsation has been observed by 
Graefe^ and Becker.*^ The veins lose their central reflection 
as they pass down the sides of the swelling, and appear 
dark. They may or may not present dilatation, indicative 
of mechanical congestion. In the early stage of papillitis 
from tumour, as a nde, they less frequently present dilata- 
tion than in that from meningitis. 

As the papillitis goes on, the swelh'ng increases, and 
becomes often so great, that there may be a difficulty in 
seeing the surface of the swelling by the direct method 
without the use of a convex lens. The veins, as they curve 
dovra the sides of the swelling, appear still darker and 

' " Arch. f. Ophth.," xi. pt. 1, 201, and xii. pt 2, 181. 
* *• Wicn. Med. Wochenschrift," 1873, p. 34. 
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foreshortened, and are concealed, juet beyond its edge, in 
the adjacent retina (PI. III. 4, TV. I, V. «). The veins 
oommonly now present Bome enlargement, often eondiderable, 
and the arteries are narrowed. They may be indistinct 
apon the disc, being concealed by the tissue. The arteries 
are always more concealed than the veins. The vessels are 
often lost to view at the centi-e of the swelling (PI. I. 6, 
rV. 3, V. 5), althougli there may be a depression where they 
emerge. This central depression is sometimes large, in con- 
sequence of the neuritic swelling being chiefly located on the 

I edge of the disc (PI. VTI, 1) — a condition which has been 
distinguished as " perineuritis." The swelling increases, not 

[ only in height but in lateral extent, and partly disjilneea, 

I partly invades, the adjacent part of the retina, often having 

\ a diameter two or three times that of the optic disc. There 
are, however, rarely signs of any general disturbance of the 
retina. E.\travasations of blood may occur ou the surface 

I of the swelling, and not uncommonly white, flake-like spots 
may appear upon it, often concealing the vessels (PI. III. 3, 
XV, 1, VI. 2). Occasionally a white spot is surrounded by a 
halo of hajmorrhago (PI. VI. 2). Sometimes similar spots 
exist in the retina close to the edge of the disc. 

I A large number of cases proceed no farther than this stage. 
Signs of passive congestion of the veins may or may not be 
present. If not present before, they may be developed 
daring the subsidence of the neuritis, especially if quick 

I kbeorption of the inflammatory products cannot be obtained. 

I Neuritis of this stage may clear completely {PI. IV. ), the 

I inflammatory products being for the most part removed, and 
those which remain merely causing a little increase of tissue 
in the middle of the disc. The subsidence is marked by a 
diminution in the height and extent of swelling, and in its 

I redness. At first it may appear somewhat more opaque 
{PI. VI. 3), but becomes less so as the swelling subsides. 

1 The position of the edge of the choroid becomes appreciable, 
and gradually clearer, first on the temporal, and then on the 
noaal aide. The disc has a "filled in" aspect (PI, VT. 5), 

_ttnd both arteries and veins may he narrowed and paitly 
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concealed on its surface. This is especially the case when 
the new tissue-elements in the disc have been sufficiently 
abundant to develop signs of strangulation during the in- 
flammatory stage ^Pl. YI. 1 and ^TII. 1). When this is 
not the case, as in PI. III. 5 and 6, IV. 1 and 2, the disc 
may rapidly clear in the centre, as well as in the periphery, 
and the physiological cup be quickly reproduced. Often, 
however, white lines along the vessels indicate the remnants 
of preceding inflammation (PL IV. 2, II. 4), and the vessels 
may be a little narrowed. Commonly, when the inflamma- 
tory swelling has been marked, a disturbance of the pigment- 
epithelium leads to a narrow zone of atrophy adjacent to 
the disc ^Pl. IL 4, IV. 4). 

Whether or not there are signs of mechanical congestion in 
the stage of neuritis just described, a further increase in the 
inflammation is invariably accompanied with signs of com- 
pression of the vessels, and strangulation of the inflamed 
}>apilla, with a rapid and intense increase in the mischief. 
The tumour formed by the swollen papilla becomes much 
more promiment, and extends laterally in all directions, even 
as far on the temporal side as the macula lutea« The form 
of the swelling varies ; sometimes it remains conical, but 
usually the sides become steeper, and the top more or less 
flattened. The sides may even overhang so that the timiour 
has a fungiform shape, and the vessels, as they pass over the 
side, may be concealed by the edge of the swelling, and 
reappear in the fundus in a different position. Good 
examples of this intense strangulated neuritis are represented 
on the next page (Figs. 6 and 7, and at PI. VI. 1). 

The arteries are much narrowed, and often altogether 
invisible on the swelling, being buried in its substance, and 
appearing first in the retina, a little distance from its edge. 
The veins are often concealed on the disc, at least in part, 
but some of them are usually visible towards the edge of the 
swelling, and are greatly distended. When the amount of 
swelling is extreme, all the vessels may be concealed, as in 
PI. VI. 1. Ha>morrhages are frecjuent and extensive, and 
are commonly situated on the edge rather than on the 
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fgurfaoe of the swelliug (PI. VI. 1 and VIII. 1). The over- 
■■hanging edge may be infiltmted with blood. The veins may 






a.~ACUTE OeTIC NKI'HCTIH in a CaSB of CRREBHAL TliMOtTB.' 

je great Ewslliug of tlie diac, which is surranuded by radiatin^f 
Imematrliagos, and, at tlie macula, a aUr-likc arran^meut of white 
Is, No albuiiiiuuria, atid no history of syphiliH. 




Fin. 7.— Acute Optic Neubitis. 
a nina aod artories are both coocealed t>y the sutllin^. Tlio voiaa are 
ditteiuled, while the arteries are narroweil. Numerous H'hite patches 
t acatterei] over the awollen papilla. 



' After Edmunds, "Trans. Ophtli. Soc. 



I, p. 291. 
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be concealed beyond the edge of the sweUing, and often 
present many curves and twists, sometimes corkscrew-like 
from their elongation. The tint of the strangled swelling 
is usually a full red, mottled and streaked from enlarged 
vessels and small extravasations. The striation due to the 
nerve fibres is commonly lost. The retina adjacent is often 
the seat of haemorrhages, which may extend along the vessels 
from the disc. Not unfrequently secondary changes occur in 
the retina over a wide extent. Hsdmorrhages, usually striated 
and situated in the nerve-fibre layer, may be scattered 
over the whole fundus (PL VI. 1). The veins are often 
distended, and may be tortuous for a long distance from the 
disc. The ultimate distension of the veins may be as great 
in the papillitis which succeeds a descending neuritis (see 
Figs. 18, 23, &c.) as in that which is supposed to be limited to 
the eye. The retina, in rare cases, presents areas of opacity, 
diffuse and cloudy, or localized and white, and often occur- 
ring along the course of the vessels (PI. VIH. 1). Wlien 
the swelling of the retina is very intense it may become 
thrown into folds. On examining such an eye, bright streaks 
will be seen running in different directions, frequently 
arranged radially around the macula, probably due to the 
reflection of the light from the summit of the folds. 

The time taken for the development of these changes varies 
within wide limits. A neuritis may remain for months and 
even years in the slighter degree, or most intense strangula- 
tion may be developed in a few weeks. 

Suhsidoice of Neuritis. — The gradual subsidence of the 
slighter degrees of neuritis has been already traced. In the 
more intense forms, in which strangulation has occurred, the 
stage of subsidence presents certain peculiar features. The 
venous distension gradually lessens after the strangulation has 
existed for a time, and the veins may become narrow before 
other signs of strangulation subside. In PL VI. 1 they are 
much smaller than in the earlier stage of strangulation shown 
in PL VIII. 1. This is probably because the compression of 
the arteries becomes sufficient to lessen the blood-supply to 
such an extent as to permit the veins to recover nearly their 
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normal calibre. When the stmngTilation is less intense, tlie 
commencement of subsidence may be attended with an 
increase in the mechanical distension of the veins, and 
increased narrowing of the arteries. The redness of the 
swelling lessens, hiemorrhages, as a rule, cease to occiu',' antl 
some of the blood already extravnsated disappears. The 
tumour lessens in height and in extent, and, if fmigiform, 
again becomes conical (PI. VI. 3). The highest portions of 
the swelhng gradually become pale ; the sloping sides and 
adja^^nt port of the retina may present a darkish dis- 
coloration, into which the central pallor passes gradually 
iPL n. 1, IV. 5, V. 6, VI. ;!). The centre of the 
swelling soon presents a distinct depression, from which 
the veesels emerge often concealed by whitish tissue. Over 
the swelling the course of the veins becomes more distinct. 
The arteries may be still concealed, their more rigid, straight 
course having caused them to he buried in the new tissue 
more deeply than the veins, which were pushed up before it, 
and the paler tint of the arteries also renders them less con- 
fipicuoiLs. The concealment of the veins beyond the edge of 
the disc is even greater than it was before, in consequence of 
the cfurve of the inelastic vessels info the retina being increased 
&a the swelling subsides (PI. VI, 4 and 5). Slowly the 
pallor increases and the swelling lessens, although the con- 
striction of the vessels may increase, in consequence of the 
cicatricial contraction of the newly-formed tissue. Occasion- 
ally, when large vessels appear on the papilla during the 
neuritis, these become tortuous, and gradually disappear 
during subsidence (PL IV. 5). As the white area narrows 
to near the limits of the disc, the edge of the choroid and 
sclerotic appear, dimly at first (PI. VI. 4, left edge), then 
more distinctly. The disc has a white " fiUed-in " look (PI. 
VI- -5, VIII. 2), the vessels are constricted, and it is very 
long before any central depression is developed on the disc, 
although ultimately the contraction of the fibrous tissue, as 
in other cicatrices, proceeds to an extreme degree, and the 
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disc may again become hollow (PI. IV. 6). The lamina 
cribrosa is, however, usually permanently veiled, an important 
characteristic of this form of atrophy. The retinal pigment 
and clioroid are frequently disturbed near the disc, and a 
zone of irregular pigmentation with slight choroidal atrophy 
is left, causing the disc to have irregular edges, but this zone 
is not always proportioned to the amount of inflanmiatory 
disturbance, and if slight the disc may ultimately come to 
have a clean-cut edge. At first the disc is usually very 
white, rarely grey, with white lines along the vessels (PL H. 
2, upper half). When it has reached the retinal level, 
however, although it may appear white to the indirect 
image, a faint grey tint is usually perceptible on direct 
examination, and as the contraction increases this grey tint 
becomes more marked, and the ultimate appearance of 
the disc is usually distinctly grey to direct examination, 
although often white to indirect examination. Very rarely 
the inflammation may subside irregularly, clearing from one 
part of the disc, while the other still presents the characters 
of neuritis (PI. II. 2). 

Tlie retina undergoes certain changes diuing this period of 
subsidence. Hjiemorrhages upon it are usually soon absorbed, 
but sometimes undergo transformation into spots of pigment. 
Some extravasations lead to the formation of white spots in 
the retina. This is especially the case near the disc, where 
the nutrition of the retina is always a good deal disturbed by 
the adjacent inflammation. These white spots, which depend 
on fatty degeneration, either of fibrin or of the retinal 
elements, and persist after the blood has been removed, 
commonly originate close to the borders of the neuritic 
swelling ; but as the latter subsides and contracts, they are 
left behind, and are often one or two discs' breadth from the 
edge of the sclerotic ring, and they may then puzzle the 
observer from their resemblance in character and position to 
the spots of albuminuric retinitis. A group of such spots, mid- 
way between the disc and macula lutea, is seen in PL VI. 3. 
The degenerative changes which occur when the inflammation 
is very intense, and of wide extent, may leave an appearance 
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Btrikingly similttr to that of the albuminuric affection. If the 
Bwelling approaches the macula, degeneration occurs among 
the radiating filires of the fovea centralis, causing spots 
identical in appearance, and probably in nature, with those 
which in renal disease form the familiar stellate figure around 
th<' macula. A striking instance of this is shown in PI. 
"Vill. 9. The diatiiiction, as will be subsequently explained, 
consists mainly in the evidence the disc affords of a. consider- 
able antecedent neuritis. Frequently, as the retina becomes 
atrophied, slight pigmentary deposit takes place in it, espe- 
cially aromid the macula lutea, and sometimes the atrophy 
ie accompanied by wide-spread slight disturbance of the 
jiigm ent-epithelium, 

When a neuritis has last«d a long time, and the veins have 
been persistently stretched over the swelling, tliey may he bo 
permanently elongated that the subsidence of the neuritis, 
instead of being attended with a diminution in their tortuosity, 

acoompanied bv an increase in their ciu-ves, Tiiis ia shown 
in PI. VI, 4 and 5, in which also a very rare circumstance 
is presented — the occurrence of recent extensive hiomorrhages 
during the stage of subsidence. 

SecotuI Alfnel-' of Nnn-iti's. — If a disc has become com- 
pletely atrophied it is very rarely again the seat of inflam- 
mation. In one ease, however, of a boy aged twelve {under 
the care of Dr. Hughlings-Jackson), who had double optic 
atrophy, and absolute blindness due to intra-cranial disease 
eome years previously, distinct double papillitis occurred iu 
the atrophied discs, associated with symptoms of intra-cranial 
tnmour. When, however, atrophy is partial or absent, in 
tare cases two attacks of neuritis may occur. In one ease, 
for instance, a patient suffered without doubt from a cerebral 
tubercle, and died from an attack of tubercular meningitis. 
The former had probably become quiescent, and the neuritis 
which it caused subsided, leaving partial atrophy. The discs 
again became swollen and obsciired with the symptoms of 
meningitis. 

Pathoi-ooicai. As-vroMY, — In the condition described as 
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" congestion with oedema," the microscope reveals leas pro- 
minence than was obsen-ed during lite, because the swelling 
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ores are »op«r«l*J by nomeroiu round and ot»I spsees, due to ledenia. 
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Inflamrc Papilla. 



i,ai Pifpnent-qiitheliuni. (ft) L»r»r of roils Aud conee. {c, d) The nuclear 
layer, (e) The inDer niolecuUr layer. (/) Oanglionic ceU laysr. {g) The 
preatly swollen nerve-fibre layer, confaining many leufocytes, many of 
Ihflm narranndiiig llie 'feaHclH. ( x \&0.) 
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depended on distended vessels and effused serum. The 
nerve fibres ore separable with abnormal readiness, and 
are divided bj spaces whicb during life were occupied 
by ' serum C^^ig- ^)- '^^^ fibres themselves may present 
slight varicosity. There is no increase in the connective- 
tissue elements, aud there ore no products of degeneration 
of the nerve fibres. The retina is normal to the edge of the 
choroid, its nerve-fibre layer being alone increased in tbiek- 
ness by the conditions mentioned as causing the swelling of 
the papilla. Sometimes the retinal layers may be displaced 
outwards a short distanee. 

Id the stage of developed neuritis C^igs. 16 — 21, &c.), 
the microscope reveals a considerable swelling of the 
papilla, often two or three millimetres above the level of the 
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The reeieU are dirtonded with corpiisclea, »nd sine™! of them surrounded 
by leucocyUs. The nerve librea, eepu-ated by fcdcma-Bpacefc, coursa 
Dpirud and to the left, and at riKbt angles to Iheni are seen Bomo 
e-tissae (supporting) fibres, (x 120.) 
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■pos it. nnBi —a inqnetkn of the faDdus after reraoral 
■Biy Aew Uw [avviaaB ^■ra*™** of papiUitis. The swelling is 
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(FigB. 9 and 17). Similar onrpusules lie in greatly increased 
nmnbers hetweeii the bundles of nerve fibres. Some of these 
are nuclei belonging to a Rj-stem of connective-tissue fibres 
■which nm at right angles to the nerve fibres (indicated 
in Figs. 8 and 11). These fibres may be theniselveB 
swollen. (4) The nerve fibres present changes, which 
contribute, in varying degree, to the production of the 
swelling. They are iiregidarly thickened, and the enlarge- 
ments may be varicose, raoniliform, or knob-Ulje (Fig. 14), 
often containing granules or fatty globules from degenera- 
tion of the myelin. The swellings may attain a large 
aze, as in the accompanying figure (Fig. 15), Free 
aggregations of fatty globules and granules may also be 
fonnd, oommonly enclosed in a cell wall (" granule-cor- 
puscles ") (Fig. ly) ; they may assume a colloidal appear- 
ance ("corpora amylaeea"). Many of these are simply 
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le papUla near the edge. On the left the deeper li 
e Keii thrown into Tolili. (.See p. 64.) 
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the detached degeneration -a wellings of the nerve fihreB. 
They are heat seen in glyuerine jireparatione. These 
products of degeneration give rise, by their aggregation, 
to the larger white spots seen with the ophthalmosoope. 
(See Fig. 7.) Other epota are apparently due to aggrega- 
tiona uf leucocytes. 

The vessels may have their walls thickened by nucleated 
tissue, and sometimes by a clear, finely fibrillated substance 
(Fig 2-:>). 

The vessels do not usually present any evidence of 
compression in the aclerotio ring, but commonly appear to 
be narrowed, often considerably, in the thickest part of the 
swelling, and the veins are again enlarged as they pass 
down the sides. The veins are uaually very large, the 
arteries narrow. The former, after curving down the sides of 
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the Bwelling, descend into the substance of the swollen retina, 
even into the nuclear layers, and rise again into the layer of 
the nerve fibres. Sometimes two such curves may exist (Fig. 
29). The retina is displaced from the edge of the choroid, 
often as far as a raiUimetre from the sclerotic ring. Its layers 
at the commencement usually present considerable change. 
The nerve-fibre layer is thickened by a slighter degree of 
the changes which cause the swelling of tlie disc. The 
nuclear layers are increased in thickness and often blended 
together, and the nuclei more or less separated and grouped 
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(Cus piiblisheil by Dr. K. Jackson in "OpliCli. Hosp. Rep.," vol. vjii. p. 
445. ) Tlie pspilla is slightly awallen, >tid liiu displkceil the retinal layers. 
In Kig. iO a vein is seen becoming conipresaed in passing through Che 
inflamecl retina, Imt it will be noleil tbnt in Fig. SI there is no sign of 
compressioD. w the central nerre posses Ihrou){h the sclerotic ring. 
( x 15.) See also Lhapler on Solte l ){ T the Brain." 
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into vertical coIumDS by the displaced fibres of Miiller (Fig. 
J*), Tlie retina may present (as here) Blight curres due to 
its displacement, mo^ marked in its outer (deepest) layers, 
and eifeeting detacliment of the retina, the space between the 
bacillary layer and choroid being occupied by serom. These 
curves may be visible n-itb the ophthalmoscope as pale bands, 
parallel to the edge of the papiUa (PL VII. 1). 
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WITH iN'FLAVHATOItr GBOWTHH IH THK 

Convexity of the Bhaix. (See Tl. VI. 2 uid Fig. SS.) 
At the nip- of tli« swelling a large vein forma two vertical cottm iu the 
snlstsiu'e of the thickened retina, the lower curve reaching the inner 
DUi'lear layer. The rctiual lajen are displaced. On the right side the 
|>iKineiit.e)>i I helium has disap|ieared in the portion from which the 
1 has bpen piislied away ; ou the left aide tlie epithelium persists 
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Fm. 24— Sfj 
Some distance froiii the diw in th 
of the thieknesK of the retina, 
tlie iiUL'lear layers. ( x f.D. ] 




occQpiea two-thirds 
wo plsces has encroached on 



Fic. 25.— Section thhovi:h a ueai.tuv Optic Nef 
For comparison with the subsequent figures. 



CHANGES IN THE OPTIC NERVIi— NEURITIS. 6-J 

The pigment-epithelium may persist up to the edge of 
the sclerotic, or it may disappear in the area from which 
the retina has been displaced (Fig. 23). Often the 
choroid undergoes atrophy close to the edge of the 
sclerotic. 

The changes in the papilla always become much slighter at 
the sclerotic ring and maj appear to cease there Commonly, 
'however, large numbers of nuclei lie among the nerve bundles 
in and just behind the lamma cribrosa, where such nuclei are 
in health most abundant The selerotio nug ma\ appear 
distendeil, the nervn tissue occupying closely lis funnel slmped 
area. The appearance "f dirttnaion is pait]> if nut entirely. 
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Fro. 2fl.— Thansiebhk Sbctiov tmrol(,h -vnr Oitr Nehvf halv as 

INOH BBBIND THE EVE. 

lo B case of e«rlv optic nsontu Tiuekeniug and uifiltrntiou of olieatli. 
Very little chftnge st present lu the iierre ( < 150 ) 




Fjg. 27. 
PoNTEmOK Seumekt oi 
From a iwae of chronic CntQmitic meningitiH, ahowiug the ilistenaion oF the 
ahMtb of the Bsrve and the Bveiliug of the papilla. (Natural aiie, after 
Pagen:itecher and Geath. ) 
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due to the shape of the ring, as may be seen by oomparmg 
Fig. 17 vitb Fig. 2-3. In the latter the appearance of 
excavation of the edge of the sclerotic is present on the 
right side only, and an interval exists between it and 
the ner^e fibres, occupied only by the fibres of the lamina 
cribroea. 

The sheath of the optic nerve is often distended with 
fluid, rometimes slightly, sometimes considerably. The dis- 
tension is greatest a short distanoe behind the eye, and 
narrows close to the sclerotic, having thus a pyriform shape 
(Fig. 27}. In cases of old neuritis the sbeatb may be 
enlai^ed but empty, showing previous distension. Micro- 
scopically the nerve may appear normal, the Duolear increase 
near the lamina cribrosa being absent farther back. More 
commonly signs of inflammation may be traced througbout 
tlie ner\-e ; the nuclei are increased in quantity, its trabeculsa 
thickened and the vessels diutended (Figs. 29 and 30). 
The inner sheath is often crammed with nuclei, and the 
connect ive tissue bet ween the inner and outer sheath 
increased (Fig. '26). The nerve fibres may present evi- 
dence of degeneration (Figs. 29 and 30). These changes, 
slight or considerable, may often be traced back as far as 
the chiasmn, in front of which they at^ Bometimee much 
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Fii:. 29. —Section throi'oh the 
Omc Nekve, just rrrind i-bb 

SCLRKOTIC. 

<n. in. 3). The nerve fibrcaprewnt 
only an irreKuI«r granular appear- 
ance, the axU cyliiiilera being no 
longer demonstrable. Tbe aheath 
presents many compressed ddcIm. 
(X 120.) 




FiQ. 30. — Tkansvebse Sbctiok 

TBROUOH THE SAME OpTIC NeBVS, 

ju.tT IS Khont of the Cosuiis- 

The sheath of the nerve (on the left) 
contains dilated vessela, and large 
namben of leucocytes, which ara 
alio very abundant in the inter- 
faacicnUr lepta. (x ISO.) 
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more intense than anteriorly, and are moat intense near the 
surface of the nerve. This is seen especially in eases of 
luaningitis, and affords evidence o£ extension o£ inflammation 
from the meninges. An increase of nnolei is sometimes to 
be traced into the chiasnia, and even into the optic tract 
{Fig. 32), where the corpuseles may even be aggregated 
into groups that have been termed " miliary abscesses " 
(Fig. 33). 

During the progressive subsidence to atrophy, there is a 
diminution of the cellular elements iu the papilla, probably, 
in part, in consequence of their transformation into fibres. 
The products of the degeneration of the nerve fibres are 
slowly removed. Ultimately the substance of the papilla 
appears to consist of a felty mass of interiacing fibres 
sprinkled with nuclei, in which at last scarcely any indica- 
tion of nerve fibres is to be traced. 



Symptoms. — Subjective symptoms may be entirely absent, 



Showing the irregaUT outline of the degeneratiiig r 
tnflltrfttion of kucocjUs between the fasckuli. ( x IS 






FlO. 32.— LOSCUTl'UlSAl. Seitiun 

rsiKicoB THE Optic Tbact, in 
A Ca8b 07 Optic Nevkitw. 
There ii increase in the connective 
tiune corpuscles between the 
fibre* (X 1£0.) 



Fii;. 33.— Section ■ 
OiTic Tract in a Cam 
CflHONic Meningitis. 

Shows Aggregation of leutocylea in 
A "miliary abscess," such as 
seen iu the metlulla ia coses 
h^rdrophobia {k 100.) 
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eren when the mflammatioii of the papilla is of coimdeiable 
mt^nsity. as was firet pointed out by HughlingB-Jackaoii. 
Vision may be unimpaired — acuity and colour-vision being 
perfect, and the field unrestricted. An increase in the 
GJzo of the blind spot may usually be ascertained by 
mapping it out with the perimeter, but of this the patient 
is unooQsoious. The degree of neuritis which may exist, 
with no impairment of acuity of vision, is remarkable. 
In the cases shown in PI. I. 4, 6, III. 5, IV. 1, 3, V. 1, 
2, TI. 4 and 5, when the drawing was made, the acuity 
of vision was scarcely or not at all impaired. It is 
often said that '■ descending neuritia " causes much earlier 
affection of sight tlian Umited intra-ocular papillitis. But 
acuity of vision may be unimpaired even with a considerable 
degrw of descending neuritis. In more intense cases, how- 
ever, sight is im(>aired or lost, and this constitutes the ohief 
subjective syuiptoni. Photophobia and pain in the eye are 
very rare in optic neuritis. Pain in the head may occur in 
cases of ai^iwrently ]>rimary papillitis : it is, of course, a very 
i\iiiimou arcompaniment of symptomatic inflammation, but 




— DCACRAM OF TUB FlELli < 

Optic Xevhitis in CEKEiiEtLAU Tfiii 
r booDilitrf of the figure ia the limit of the avcrafte DOrmal Geld. 
>n WW lost in the shaded area, preserreil ooly vithin the inner line 
■ ' 1 of which is inditated by the 
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is then generally to be ftpootinted for by the intra-oranial 



The aftecfion of vision usually oooura earlier in the one eye 
than it does in the other. It may come on rapidly or slowly i 
never suddenly. Sometimes the rapidity of its progress may be 
great ; sight may fail completely in the eourse of a few days. 

Restriction of the visual field usually accompanies eon- ■ 
siderable change in the acuity of vision. It may be ex- 
tensive, and often reaches its height during the stage of 
eubsidence. Only a small area around the fixing point 
may remain, as in the diagram (Fig. 34), from a case of 
sabaiding neuritis in cerebellar turaoiu-. Occasionally the 
limitation of the field of vision may be irregular, one part 
being more or less affected than the rest, as iu Fig. 35, 
in which the upper part only is restricted. In some cases 
a change in the field of vision, due to the intra-cranial 
disease, may accompany the peripheral limitation due to the 
optic neuritis, as in the diagrams (Figs. 30 and 37) of the 
fields of vision in a case in which hemianopia, owing to the 
intra-cranial disease, accompanied the peripheral limitation. 




Fran k cue of anilsteral o|itic oeuritie, prob&bly due to cerebral ijpliiloni*. 
nieM vu unblyopia, but no tiunritia of the other e;e. Both discs 
■stwequantlj berxtno atrophied. 
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Not unfrequeatly there is marked peiipheral ambljopia, and 
a small object cannot be recognized in the periphery, although 
a large object, as the hand, is well seen. The increase in size 
of the blind spot is proportioned to the size of the papillary 
swelling. The accompanying diagram (Fig, 38) shows its 
area in a case of optic neuritis figured in PI. IV. 3. It is a 
little, but not much, larger than normal. 

When there is distinct amblyopia there may be a defect in 




%i 



PiDbBbI]' due tomcorebraUyphiloina. TheaateruknpreeBiitBtlicSxmgpoiiit, 
the dot the position of the blind spot The outer bonnduy of the 
shading is the tionnsl limit of the Geld, the shading the area in which 
iight was lost. There is Been to be loss of the whole right half of aach 
field, with concentric limilatioD of the left halTw. 



Fia. 38.— DiAOEAH 




nnr (probabl^f a syphiloma) in the left ascending parietal 
convoln&in (aee alao PI. IV. 3), 
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colour- vision, and the latter may exist eveu when acuity of 
Tision ia very little impaired. The order of loss is sometimes 
(as in atrophy, q. p.) that of the normal peripheral an-ange- 
ment of the colour fields in the accompanying figure (Fig. 39), 
red and green heing lost before yellow and hlue. Thus in a 
ease under the late Dr. Radeliffe, of a girl aged eleven, 
who had optic neuritis of both eyes, there was little hmita- 
tion of the field for white. The only colour which she could 
name aeeurately was yellow. Light shades of other colours 
were called white, deep shades black. More frequently, 
however, the loss ia irregular. In tliree cases I have seen 
yellow alone lost. In a case of severe neiu^j-retinitis due to 
ohloroais, at one time, yellow was alone lost in one eye, and 
in the other eye yellow, blue, and green were lost, red being 
seen; and recovery was in the order of the fields, the yellow 
last. Now and then colour-vision may be little affected, 
even when there is considerable peripheral limitation of 
the field of lisifm. 
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When sight is completely lost, the sensibility of the retina 
to electrical stimulation may or may not be impaired. It 
may be lost during blindness, and return with some recovery 
of sight. 

It is very important to be aware as far as possible of the 
mechanism by which sight is impaired, since the prognosis 
must, in the main, depend thereon. The loss of sight which 
occurs in cases of idiopathic isolated papillitis is, of course, 
due to the process which can be seen with the ophthalmosoope. 
But the papillitis which occurs in intra-cranial disease may 
be accompanied with loss of sight due, not to the intra-ocular 
changes, but to mischief in the course of the optic fibres or 
in the centres with which they are connected. The first point 
to ascertain, therefore, is whether the amblyopia is due to 
the intra-ocular changes or to mischief farther back. It is 
not always possible to determine this point, but very often an 
accurate opinion may be formed. 

Concomitant affection of sight from intra-oraniiBl processes, 
it may be thought, should be more frequent in cases of 
descending neuritis, than in cases of supposed isolated 
papillitis ; because descending neuritis is due to, and involves, 
organic changes in the optic path. This is true, but this 
distinction does not afford much assistance, because it is not 
often that we can rely upon the ophthalmoscopic distinction 
between descending and isolated neuritis. 

Another distinction is derived from the manner in which 
the loss of sight comes on. Blindness from optic neuritis 
never comes on suddenly ; it occasionally, though rarely, 
comes on suddenly in concomitant brain disease. From optic 
neuritis, however, as just stated, it may come on in the course 
of two or three days. More important indications are 
derived from the form in which sight is lost. A synmietrical 
hemiopic defect in the field (such as in Figs. 36 and 37) 
means an intra-cranial cause; and unsymmetrical lateral 
defect, especially a loss of the temporal halves (as Figs. 40 
and 41), ordinarily means pressure on the chiasma, a very 
common cause of blindness in these cases, the pressure being 
exerted by a distended third ventricle. Complete loss of 
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sight of one eye. and loss of the adjacent half of the otlier 
field ias in Figs, 42 and 43), is hypoUietioally of cerebral 
origin.' A peripheral restriction of the fiolds usually means 



» 




Tlu thwlod a en n ■■ the part n wMch vision woa lost — viz., the 
tetupora po t ana or both fie ds the asaa] portiaiis alone persistinft 
(** temporal h m a fa 




DllieASE o 



E Rianr Crkehiial Heiiiij. 



Lo4B of Iho whole of the left field and of the left half of the right, with i 
little peripheral defect on the temporal (right) side. 
' The lotB may be eipUinad on the unproved hypothesis of Chrin:ot that 
there is a secondary decuisatjon at the corpora quadrigemin a, complementary 
to the approiimate Mtni -decuaaation whiuh certainly takes place at the 
shiaania, Thus an extensive leaton at the posterior part of one optic 
tlialamtii woitld destt^y the fibres which had crossed to that side at bath 
deciHMtioni [i.f., all from the opposite eye) and those which were about to 
4ccqMKte at the corpora quadrigemina Iroui the vye on the same side. The 
aa^aniiqiirad fihrea would be those from the inner half of thu retina, on the 
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damage in front of the optic commissure, and, in most cases 
of intra-ocular neuritis, damage from the visihle changes. 
A central scotoma is ohserved only when there is a con- 
spicuous lesion at the macula lutea, or in cases of primary 
retro-ocular (axial) neuritis. 

Lastly, important assistance is derived from the degree of 
intra-ocular damage — is it suiRcient to account for the loss of 
sight ? The question is one difBcult in many cases to answer, 
and an approximate answer can only be afforded by a 
knowledge of the conditions on which the loss of sight, in 
these cases, depends. The study of intra-ocular neuritis in 
relation to affection of sight makes it probable that vision 
may suffer in two ways, apart from the involvement of the 
retina. The first is damage to the nerve fibres by the process 
of inflammation aroimd them. We know that acute inflam- 
mation lias a tendency to stop the conducting power of nerve 
fibres, apparently by some direct damage to their finer struc- 
ture, and that the subsidence of the inflammation may be 
followed by a recovery of fimction. The second is by pressure 
on the fibres by the pi'oducts of inflammation. This occurs 
both during the inflammation and while it is subsiding. 
During subsidence, the newly-formed elements are undergoing 
a transformation into contracting fibrous tissue. A similar 
compression probably also occurs during the height of the 
inflammation, from the excessive amount of tissue produced, 
because at that period loss of sight may often be observed to 
coincide with a marked increase in the ** strangulation " of 
the swollen disc. Damage to vision from compression of the 
fibres during subsidence of the neuritis is ver}' common and 
very serious. It may cause considerable damage to sight 
which has been unimpaired by the active neuritis, and it con- 
stantly succeeds and intensifies impairment by inflammatory 
compression during the active stage. The amblyopia which 
occurs during the height of the inflammation may lessen as 
the inflammation subsides, and be again renewed by the con- 
traction of the new tissue as the subsidence of the swelling 

same side as the cerebral lesion, iibres which had crossed at the ohiasma to 
the opposite hemisphere. 
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adraiu^e. The latter constitutes by far the greatest dituger, 
because the contraction which causes it continucB, and increases 
foi a long time, and tlie amblyopia due to it usually continues 
and increases until, and even after, the disc has reached its 
normal level. The progress of the amblyopia from this 
cause may, however, be interrupted by the recovery of 
fibres damaged only during the active intlnmmatory stage, 
and when the amount of new tissue formed is small in 
proportion to the irritative changes in the disc (as in many 
oases of syphilitic disease duly treated), a considerable in- 
flammatorj' amblyopia may clear away and he followed by 
very alight consecutive defect. The latter is usually more or 
less permanent, but, after it has reached its height, cousider- 
able subsequent improvement does, in some cases, slowly 
occur (see p. 1^0). 

Not unfrequently after a neui-itis has subsided, with or 
without impairment of vision, a further loss of sight, oomjilete 
or incomplete, may occur from intra-cranial causes without 
any fresh ophthalmoscopic appearances. It will thus be seen 
that a considerable disparity between the affection of sight 
and the course of the papillitis indicates the influence of retro- 
ocular mischief. A good illustration of this is afforded by 
the case figured in PI. VII. 1 and 2, in which the papillitis 
was unilateral, the other eye presenting nonnal characters 
throughout ; but the sight of both eyes failed after the 
subsidence of the papillitis (see Fig, 35). 



Causes. — The most common causes of optic neuritis are 
SDoephalio diseases, and of tiese tumour is incomparably the 
most frequent. Neither the nature, size, nor the seat- of the 
tumour appears to exercise much influence on the occur- 
renoG of neuritis. The next most frequent cause is certainly 

' Ytodi an SLaly sis of oasea made by Edmunds and Lawford it notild apjiear 
that, alcria paribua, tumours near the eoDvexily of tho lirain arc somewhat 
Ims liable to cauu optic oearitis than thoee situated near the base. Cerebellar 
tnmoim seemed paTliculai'ly prooe to eicita optic neuritiK, oftcu of a severe 
. Of twelve cases of primary tumour of the eortical motor area, od the 
I oUier band, not one naa autciated with optic neuritis ("Trans. Ophth. 
," vol. i». 1884, p. 172). 




.*> 3ftI>l»:AL OPHTHALHaSCOPT. 

ner.::igiti5> iiLd tri»rCL cijine abscess of the brain, hydatid 
•ifiei^e •: f th-e crafn. and si>ftauiig' of the brain from vascular 
vl^tn-jcf : c- In sr^ci"? cases it appears to result from an 
irritiriTr r^v^?«^ in the bsain. revealed only by the micro- 
5ix*T«f st^r F^r: n., •" Tnflammation of the Brain "). It also 
aoo" !r.razi-eT?v ::: rire c^aes. aecte diseases of the spinal cord. 
C^ri-rr "-^j.-,i5e5* -r^iLSide the nervous system, are — albuminuria, 
I«ead a:i 1 t >b(ii:r'«.^ poisoning, certain febrile diseases, antemia 
^?sr^::al> rr^si lies of bix>i , and certain other morbid blood 
stares. It may pn>oabIy o<?cur as an idiopathic a£fection, 
with It obvious exciting cause, or from disturbances of men- 
struarioii. or esp*>sure to cold. In all these cases it is, as a 
mle, J-'uble: n->w and then, in cerebral disease, and after 
aoutr? fvlrile diseases and Iciss of blood, it may be single. 
TTnilaterfil optic neuritis may result from mischief in the 
posterior portion of the orbit — inflammation or growth 
invading the optic nerve. 

In the general diseases^ such as albuminuria, lead poisoning, 
anemia, v^c optio neuritis is often associated with encephalic 
symptoms. In a case of lead poisoning (PL YII. 6), the 
neuritis was associated with great mental excitement, and 
so also in a case of albuminiuia (PL IX. 2), while in the 
similar cose figured iu PL IX. 3. intense headache was 
present. It seems probable that, in these cases, either the 
cerebral disturbance is concerned in the production of 
neuritis, or the neuritis and cerebral disturbance may be 
the indication of a general eflfect of the toxaemia on the nerve 
tissues. 

D I RATION. — The duration of optic neuritis varies very 
much in different cases. The cases of most rapid course may 
reach their height in two or three weeks, maintain it for 
about the same time, and then subside. These are of two 
classes — the most trifling, and the most severe. The former 
are, for the most part, those which depend on a cerebral 
condition which soon subsides, such as a transient attack 
of meningitis, or syphilitic or scrofulous disease, which is 
influenced by treatment before the neuritis reaches its height. 



I 
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Now and then, however, a neiiritis rapidly subsides, although 
the cerebral disease progressea. But this is the rare exception. 
In these transient cases the subsidence may occupy the same 
time OB the development — two or three weeks — and be 
complete ; so that at the end of sis or eight weeks the discs 
are again normal. In some very intense cases, su(?h as that 
of apparently idiopathic neuritis figured in PI. VIII., the 
development of the affection may be equally rapid, an intense 
degree of swelling being soon attained, and subsidence 
oomnieneing in a few weeks. In those cases, however, 
the retrocession of the neuritis is alwaj's slow, and commonly 
occupies many weeks; often months pass before the edges 
of the disc are again perceptible. In two cases of cerebral 
abscess, where the pus was evacuated by an operation, the 
neuritis, which was extreme, subsided in a little more than 
a fortnight. 

On the other hand, the oourse of neuritis may be so chronic 
that months, even a year, may pass without the least change 
in the condition of the discs being perceptible (for instances 
of this see cases 23, 24, and 26 in former editions of this 
book). Most cases of this extreme chronicity that have come 
under my observation have accompanied symptoms of brain 
disease which were not, in tbemselves, suggestive of " coarse " 
brain disease, tumour, &c. But in some oases an equally 
ohronio neuritis may accompany tumour. That shown, for 
instance, in PI. V. 1 and 2 presented no alteration, tested by 
comparison with the drawing, for eighteen months, and two 
years later was still marked, the red, congested half being 
similar in area, although ou the clearer half the disc bad 
become grey, and sight was lost. It is to be noted that in 
this case the symptoms of tumour, although intense, also 
progressed very slowly, and the chronicity of the neuritis 
probably may be taken as an indication of chronicity of the 
cerebral disease. The converse proposition, however, that all 
forms of very cbronic brain disease entail a ohronio form of 
neuritis, does not, by any means, hold good. 

In most cases the duration of neuritis is intermediate 
between the extremes mentioned, reaching its height in 
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a month or two, and often remaining for some weeks or 
months with little change, and then subsiding. A rapid 
strangulation usually precedes subsidence at no long period, 
the products of inflammation perhaps checking the inflam- 
matory process. 

The Relation of Optic Neuritis to Encephalic 
Disease. — The first definite theory of the mechanism by 
which intra-cranial disease acts was put forward by von 
Qraefe in 1859,^ and further developed by hi'in in 1866.^ It 
was founded on the observation that in some cases of intra- 
ocular neuritis, with haemorrhages, in cerebral tumour, no 
signs of inflammation were perceptible on naked-eye exami- 
nation in the trunk of the optic nerve ; whereas, in a case of 
meningitis in which the ophthalmoscopic changes had been 
less intense, inflammation of the nerve trunk was found by 
Virehow — inflammation which was naturally assumed to have 
been communicated to the optic nerve from the inflamed 
meninges, and to have descended the nerve to the eye. This 
condition von Qraefe designated " descending neuritis," and 
gave as its characteristics a slight degree of change in the 
discs and a tendency to invade the adjacent retina. On the 
other hand, the cases of timiour, with great intra-ooular 
change, hoomorrhages, &c., and no evidence of inflammation 
in tlie optic-nerve trunks, he explained by the theory that 
they were due to the effect on the circulation of the eye of 
the increased intra-cranial pressure, which he assumed to be 
invariable in these cases, and to obstruct the return of blood 
from the eye by compressing the cavernous sinus. He 
suggested further that this mechanical effect was greatly 
intensified by the unyielding character of the sclerotic ring, 
which would act, he assumed, as a midtiplier of the mechani- 
cal obstruction. In accordance with this view he applied to 
the condition of disc met with in these cases — considerable 

^ In a communication to the Societe de Biologie of Paris in November, 
1859 ("Gazette Hebdom.," 1859), and more fully described in the "Arch, 
f. Ophth.." vii. 1860, pt. 2, p. 58. 

« '* Arch. f. Ophth.," xii. p. 100. 
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swelling with hiBmorrhage and vascular disteDsion — the 
twm " Btauungs-papille " (xtrtiiiiti;/, a dmnming hack), in dis- 
tinction from the " descending neuritis." In tliis counti^% 
by the Buggeetion of CMord Allhutt, the term " choked 
disc " has come into use as a synonym for " stanungs- 
paptUe." 

It was soon pointed out as strange that an actiial 
iaflamination should result from a mechanical coiigestiou, and 
as still more strange that the inflammation thus excited 
should remain limited bo nearly to the papilla. But graver 
difficulties awaited this theory of the " stauungs-pajiille." 
It was found that the ophthalmoscopic signs of the two 
forms of neuritis could not always be rehed upon. The con- 
dition supposed to be characteristic of descending neiuitiB 
was discovered, in some cases, to be but the first stage of that 
supposed to indicate mechanical obstruction. It was found, 
also, that when the eharaeter of one of the two forms was 
clear the necropsy might show the case to be reaUy one 
of the other variety. Cases of this character were frankly 
published by von Graefe, although he still held that the 
distinctions were, in the majority of oases, aceurute, and the 
supposed mechanism of the "Btauungs-papille" effective. 
This theory, however, was destroyed in its substantive form in 
1869 by the demonstration by Sesemann' that the communi- 
cation between the supra-orbital and the facial veins was so 
free that the effect of pressure on the cavernous siuus was at 
once relieved, and did not cause more than a very transient 
fulness of the retinal veins, and that even obliteration of the 
cavernous sinus produced no intra-ocular changes. This 
has since been well corroborated, as, for instance, by a case 
recorded by Hutchinson, in which no diatension of the retinal 
veins was produced, although the cavernous sinus was com- 
pletely obhterated by the pressure of an aneurism. It has, 
indeed, been said that the openings from the orbital into the 
facial vein are often larger than the communication with the 
cttTemous sinus. 



"Bcichert u. Da BoU Reymond'K AnOiip," 1869, p. IM. 



so MEDICAL OPHTHALMOSCOPY. 

It was tiLjc«>Tered by Schwalbe^ that the subvagiDal space 

around the -^ptio ii«»Te is, at the optic foramen, continuous 

with. JLR'i can be injectel from, the subdural space around the 

briin.* This gri^^ significance to some earlier observations of 

Stellwaif Ton Carion^ and Manz^ that the sheath of the nerve 

toiv ce •li>ten'l«?<l in optic neuritis from tumour and menin- 

gitisw The twi.-^ facts suggested to Schmidt^ that intra-cranial 

rress'-uv niav influence the intra-ocular termination of the 

(H'tio n-frve by this mechanism, since, as already described, 

the dist-ensi.m of the sheath is greatest just behind the globe. 

The th^.'^^ry receive*! support from Manz,^ who showed how 

freuueut distension of the sheath is in optic neuritis, and 

bel:evt?^l it t«.^ be invariable in cases of increase of intra-eranial 

rr^^?s>'-^re v>r increase of subarachnoid fluid. He urged that 

the sirurle pre«5sure on the nerve and vessels might caufe the 

ii;:ri-^v!.u*r changes* and endeavoured, by experiment on 

aiiiKiAls. to demonstrate this effect of the vaginal distension. 

luj\vt:ous into the subdural space passed into, and distended, 

the i^iu^th^ and caused fulness of the retinal veins, and in some 

ia5<*s tmtisient tvdnoss and swelling of the papilla. 

Sv'huiivlt, however, found that a coloured liquid injected 
into the iihtv-ith v>assed into lymph spaces in the nerve at 
the laniiuii oribrvxsa. and he suggested that neuritis is pro- 
dui^xL not by the simple pressure outside the nerve, but by 
the iuflueuvv, ivrhaj^s irritation, of the liquid passing info 
tht^^ h mph si>aces. The theories of Schmidt and Manz have 
Iwu br^Ay ,^i\vpt*xl in Germany as affording the most 
^atisbctory explanation of the origin of optic neuritis. 
lA^vr.' while adopting the view that the distension of the 

^ .. Centr*:bUtt f. Mevl. Wiss.^ 1S69, p. 465. "Arch. f. Mikroskop. 

* li Uas U'*?" *tati»a by Pannaud that the conimunication is with 
the subarachnoid, not with the subdural space (-Ann. d'Oculistique." 
vol. Uxxii. Ii>r9. p. 25). 

» »» Ophthalmologie/' vol. ii. 1856, p. 612. 

* "Zehender's MonatsbL,*' vol. iii. 1865, p. 281. 

9 Of Marburg, now Schmidt-Rim pier. "Arch. f. Ophth.,*' vol. xv. 

1869, p. li^3. 

* "Deutsch. Arch. f. Klin. Med.," vol. ix. 18/1, p. 839. 

7 Discussion at the International Medical Congress, London, 1881. 
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fih«Atli IB the immeiiiate excitant ol n^nritls. doubts th« tltMoy 
of Maoz, that the fluid ft'-t^ hv niechnnKal ]>rffisutv. and 
rejects the effect on the Ijinphati'' spsces assumed hr 8ehiiudt, 
an the groumi that his own and other iiiTestigstiona h>re 
failed to mnfirm the asserted (xtumunication of these s[>acea 
with the sheath. Leber sngge&tH that the fluid in the sheath 
escitee neuritis, by oonvej-ing pathogenic material to the optic 
nerve hehind the eye. iJeutsehmann' ha^ recently published 
experimental evidence in favour of Leber's view, and in 
oppoation to the theory of "choked disc" from the distension 
of the nerve-sheath. 

It was suggested in 186>3 by Hughlings-Jackson.- that 
intra-cranial tumour causes optic neuritis by its irritating 
eSei^i, acting as a " foreign body," and this view was sup- 
ported a little later by Brown Sequard, who compared the 
ori^'n of neuritis in intra-eranial tumour to the production of 
atrophy of the optic nerve by a distant source of irritation- 
It waa more precisely formulated by IJenedikt '' in lHti8, by 
ascribing the metbaniem to the vaso-motor nerves, imd it is 
sometimes termed liis theory.* This view assumes that the 
tumour acts as a source of irritation, producing a reflex 
influence tlirough the vaso-motor ner\es upon the ojitic disc, 
and thus leading to its inflammation. It ha« been rejected 
by most writers on the grounds stated by Leber,^ — that 
it involves a mechanism not known to exist, and a I'Oiii- 
plex relation of the optic nerve to all parts <5f the brain 
difficult to conceive ; and by Clifford Allbutt, on the ground 
that he has failed to find around timiours the signs of 
irritation. The theory is, however, still held by Ilughliiigs- 
Jackson as that which beat explains the phenomena of 

' ■■On Optic Neuriti>,iapedaJlyl!ie so-called CbokeJ Disc, audits umnec- 
lion with Brain Dimue&." Jena, 1S87, and "0]>h. Rev.," »ol, li. IS.17 

^ 107. 

- " Opiith. Hasp. Rep.," »ol. iv. 

' ■• Allg. Wien. Med. Zeit.," 1868, No. 3. 

• Scbneller, in 1860, [mt forward a aimilar theaiy when he siiRgesteil tliBl 
tome retinal changee in intra-cranial disease mij^ht W due to a " primary 
ftflfPtion of thB caiitrea of those nerves which regulate the counw of the 
}'\on\ in the ocniar vessels."— "Arch. f. Ophth.," Bd. vii. 1860, I. p. 71. 

' In "Graefe n. Saemiach's Handbuch," Bd. v. 



82 MEDICAL OPHTHALMOSCOPY. 

neuritis : he has always urged that the oecurrenoe of optic 
neuritis is not related to increased intra-cranial pressure. 
Gralexowski belicTes that neuritis is always desoending, 
and first maintained, contnury to previous observers, that 
the intra-ocular change is in all oases the visible mani- 
festation of an inflammation propagated by continuity from 
the bniin. Edmunds and LAwford are of opinion that optic 
neuritis, when due to an intra-cranial cause, is secondary to 
basal meningitis* and that the inflammation reaches the 
substance of the nerve-trunk through its sheath.^ Lastly, 
Parinaud- asserts that neuritis is invariably the effect of dis- 
tension of the ventricles of the brain, which causes general 
cerebral a>dema, and of this both the distension of the 
sheath and the papillitis are equally part. 

The clinical and pathological evidence bearing on these 
views mav be brieflv reviewed. 

The first iK>int to be borne in mind is that optic neuritis 
limited to, or at least most intense in, the optic papilla, 
mav occur without anv obvious intra-cranial disease. The 
intense neuritis shown in PL VIII. 1 was apparently a 
primary papillitis, involving the letina only secondarily, 
due to ana>mia. This patient had no symptom of cerebral 
disease, save some headache, during two years she re- 
mained under observation. The neuritis reached its height 
in about a foiinight from its commencement, a rapidity 
whicli is seen in neuritis from intra-cranial disease only in the 
most acute cerebral affections; this circumstance, with the 
absence of cerebral symptoms, excludes the supposition 
that there existed intra-cranial disease. Limited papillitis 
is now known to occur in simple anaemia. From these 
considerations it seems to follow that the intra-ooular ter- 
mination of the optic ner\'e is a structure, for some reason 
which we do not know, peculiarly prone to suffer inflamma- 
tion. The common localization of the inflammation to the 
papilla points also to the same fact. 

» * Trans. Ophth. Soc.," vol. i. p. Ill ; vol. iii. p. 138 ; vol. iv. p. 172 ; 
vol. V. p. 184 ; vol. vii. p. 208. 

'See '*Graefe ii. Saemiach'a Haudbuch," Bd. v.; "Ann. d'Ocul.,** t. Ixxxii. 
p. 5. 
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The facte of mediwil ophthalmoscopy certainly make it 
difficult to oomiect papillitis with increase of intra-oraiiial 
pressure. If we consider the cases in which intra-cxanial 
preesure braised to the highest point it ever reaches — ohronio 
hydrocephalus — we find optio neuriiis the rare exception, 
and, when it nctura, never intense. The difficulty cannot 
be met by attributing it to the slowness with which the 
pressure is raised, because the growth of many tumours, 
which cause intense optic neuritis, is equally slow. 

On the other hand, as I have many times seen, in oases 
of tumour with neuritis there may be no sign of increased 
intra-oranial pressure during life or after death. " In these 
cases of vast tumours, the optic neuritis does not differ from 
that caused by small tumours at the vertex of the brain, 
which oannot exercise pressure of any consequence at the 
base." "Thenenritisruns through its stages, and the swelling 
of the discs subsides, although the iutra-cranial pressure goes 
on increasing." ' There may also be signs of increased pressure 
in tumour without optic neuritis. But, while pressure upon 
the cavernous sinus cannot be regarded as the cause of nen- 
ritJB, its influence on the retinal vessels eaunot be altogether 
excluded. Experiments show that a quickly induced increase 
of pressure within the skull causes a transient distension 
of the retinal and papillnry vessels. In tubercular menin- 
gitis (y.r.) Garlick's cjireful observations^ have shown that, 
while papillitis is not, fulness of veins is related to on 
increased intra-cranial pressure. 

In the course of a descending neuritis the distension of 
veins may he very great, as I have several times observed 
both during life and after death (see Figs. and 2-i). In 
tumour the veins at first, and often througlumt (when the 
neuritis does not reach a considerable degree of intensity), 
are little above the nonual size, and present no tortuosities 
except those which are given them by the prominence of 
the papilla. The great distension of veins and narrowing of 

' Hughlinga-Jicksoii : Lectore on Optic Neuritis, " Meil. Tiziiea snil 
0«i.," 1871. vol. ii. p. 581. 
' '■ Med.-Cbir. Trtns.," vol. IxiL 1S79, p. 441. 
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arrrr.es . vur when the inflammation has reached a certain 
J-^-gre* ..f intensitr. This points to the neuritic process in 
*"^ P-'»piIIa a> i^using the strang;ulation by pressure on 
the vessr^ls. This view is entirely borne out by patho- 
^ ir:o;iI investigation. I have never been able to dis- 
•*'Vr-r ar.y evidence of constriction of the vessels in the 
> ler tfo ring or behind it. Their calibre here is always 
uniform w Figs. 1«. 19, 21, and 44). This state- 
':.en: :> ba^ed on a very careful search for any evidence of 
sub c^ -mpryi^sion in a number of cases of papillitis from 
^ :ir:'>U5 intra-oranial iliseases. In one case only was there an 
:*;'l«earan«-e '^f narrowing, and in this, from the unaltered 
'• iirs^? of an adjiu-ent vessel, it was evidently due to a slight 
iilttrratiou in the jn^sition of the vessel at the spot, in 
ivnsttiuoniv of which the sections ceased to pass through its 
wi.lest j^;irt. It is always in front of the sclerotic, in the 
>ul»>t;iniv of the swollen papilla, that the vessels present 
c\^uspiouoii5 i\>nstriction — are pressed upon, and have 
their walls thickened by new tissue (Figs. 10, 20, 22, 
0;^. vVo.V Further, the most intense signs of "strangula- 
tion " niav W seen in cases in which, as in that of neuro- 
retinitis due to chlorosis <^Plate YIII. 1), there is reason to 
believe there is no intra-cranial disease ; and in the case of 
chronic ivrebritis, ijuoted at p. 89, in which there was no 
intra-oranial c<mdition which could cause any mechanical 
oiFcot, the intra-ocular signs of constriction and mechanical 
congestion were very marked. 

Distension of the optic sheath is certainly very frequent 

in cases of oj>tic neuritis. It is not, however, as has been 

alleged, invariable, either in cases of cerebral tumour with 

optic neuritis, or in conditions of increased intra-cranial 

pressure. It may be absent in tumour of the brain with 

^.characteristic neuritis ; for instance, in one case a large glioma 

of the right fi-ontal lobe, with hromorrhage into it, was 

attended by optic neuritis, but with no distension of the 

sheath. This may also be absent in tumour with internal 

-effusion ; great distension of the lateral and third ventricles 

was caused in another case by a tumour near the corpora 
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qua<lrigemiaa, — there was optic neuritis but an distension of 
tte sheaths. A case ot tumour of the cerebellum with optic 
neuritis and no distension of the sheaths has been recorded 
by Nettleship.' In another case of old neuritis, due to a 
tumour occnpj'ing the whole of the third ventricle and inter- 
pednnoular space, extending in front of the optic commissure 
and causing enormous distension of the lateral ventrielea, the 
optic sheaths carefidly examined in situ wore quite empty. 
But they were loose, and had evidently been much distended. 
This ease suggests that pressure at the base of the bruin may 
oven be incompatible with continued distension of tlie sheath. 
Distension was absent in a case of neuritis from cerebral 
abeoess recorded by Carrier,- and in a case of double neuro- 
retinitis, apparently secondary to cerebral hiemorrhage, 
which has been recorded by Gemiiseus.* In tubercular 
meningitii*, again, the condition to which the distension 
of the sheath appears to be related is not distunsion of 
the ventricles, or increased intra-crauial presstire, but in- 
trease of the subarachnoid fluid, and it bears in this disease 
certainly no relation to the occurrence of neuritis. Of 
BIZ cases with changes in the papilla, in which the state of 
the optic sheaths was carefully noted by Dr. Garlick, in four, 
in which excess of subarachnoid fluid was absent, the sheath 
was normal, although in several there was great distension of 
the ventricles, while in the remaining two cases, in which 
there was an excess of subarachnoid fluid, there was also 
dropsy of the optic sheath. A case of neuritis in tubercular 
meningitis, without distension of the sheath, has also been 
described by Edmunds.* It has been suggested that 
the fluid may be formed within the sheath itself, being 
prevented from passing backwards to the cranium by the 
intra-oranial pressure. If the sheath of the optic nerve 
is the chief lymph-channel by which fluid is conveyed 
away from the eye, its distension in optic neuritis, by 

' " PUh. Trwis.," 1880, p. 252. 
' ■' Pbil[wtG][>hia Med. Times," Jan. 29, 1880. 
• "Klin. Monatobl. (. AafteDheilk.," 1880, p. 380. 
"Tr4HB. Ophth. Soc.," vol. i. 1861, p. 112. 
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fluid esoaping from the papilla, is infelligihle. But this 
fact is, at least, micertain (see above, p. 81). Moreover, the 
case of tumour in the third ventricle, referred to in the previous 
page, seema opposed to tliis theory. The optio sheaths had 
been greatly distended, but they had become empty, apparently 
in consequence of the pressure on the front of the base, by 
the large tumour in the anterior part of the third ventricle, 
outting off the communication with the subarachnoid space. 
If the fluid were derived from the eye, this influence should 
have increased the distension of the sheaths, instead of 
causing them to become empty. There is thus strong 
reason to beheve that the fluid in the sheath of the optic 
nerve passes into it from the subarachnoid space. The 
absence of obvious excess of the subarachnoid fluid in some 
cases, as in an instance mentioned by Edmunds,' is not of 
much weight as evidence agiiinst this conclusion, because a 
general increase of intra-eranial pressure {c.ff., by ventricular 
effusion) which would assist in forcing the fluid into the 
sheaths, would at the same time tend to remove it from the 
base of the braiu where its amount is estimated. 

Of the frequent association of dropsy of the sheath and 
optic neuritis there can be no doubt, hut of the relation of 
one to the other, Uttle evidence has yet been adduced. Manz 
admits that there are probably various kinds of effusion into 
the sheath, and that all may not lead to neuritis. Parinaud 
has asserted that it is common in cases of pulmonary obstruc- 
tion, as in croup. It is certain, too, that distension of the 
optio neiTe-sheath may occur even in meningitis without 
causing neuritis, as in a case recorded by Broadhent, But 
such eases prove little, because the duration of the dropsy 
may not have been sufficient for the inflammatory changes to 
arise. The occasional occurrence of papillitis without it — a 
fact which is well established — shows that it is not the 
invariable, and suggests that it is not the chief, mechanism 
by which papillitis is jjroduced. But, it is probable that, 
although not tlie chief cause, it may still exercise an 
important influence on the process. 

' "Tram. Ophth. Soc., ' vol. i. I88I, |>. 112. 
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In examining the trunk of the optic nerve behinfl the eye, 
in eases of papillitis from cerebral tumour, I liave found the 
optic nerve to present ti'aces of infianiraatory change, increase 
of nuclei and connective tissue, mucli more frequently tlian 
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Fio. i4.— Sarrios rHHOUriH thr Drsf. SwellinR of the pii]>ill«, difiplai'tiuciit 
orthsretiDaoatWBrds. Aggregation of leacocy tea aloD); the coursi- of ths 
Tswels, thui indicBting tbeir position. Ifo ai^ of conipreKiion of vein 
when pSMing through the Bolsrotic ring. No distenBion of Ihe ahealh of 
the nerve ( x 15). 

Fig. 16. — Pari' of a Tkansvehme SEcrios through the Optic Nebvk, 
iirowAT BETWEEN THE Gloiie ard THE Oetic Forambs. Intreose of 
lencocjtes uid aonie degeneration in the nerve fibres ( x 100). 

Flo. iS. — Transvbhbe Section jl-bt is front of thr Commissi' re. The 
bundles of nerve fibres arp aeparated by much newly formed fibrous tiMiue, 
which i« encroacjiing on the faacicuIL of the nerve. The nerve fibrea »re 
degtoented, and many leucocytca are scattered among them ( x 100). 
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hiu- l-^en stated bv other obser^-ere. The changee were 
espfcially marked towards the periphery of the trunk and in 
the pi:il-^eath. In not one case examined oould the nerves 
he saiil to be in a perfeetly normal state. The ragnificanoe 
o{ the changes is open to question. They may possibly be 
T^g;t^l<><l. in some casee. as indications of an ascending 
neuritis But in some they were most intense in the neigh- 
bourho-xl of the optie commissure (compare Figs. 45 and 46), 
ami th<-re was evidenee that a neuritis hod taken place there 
by ext<-nsiou fmm the meninges. In several cases in which 
thi;- wiis most distinct, the change in the optic nerve, mid-way 
Mween the commissure and the eye, was eo slight that it 
might almost have been passed as normal (Pig. 45. 
.Sec als»» Figs, 'iti and '29\ The extension to the 
nerve was very distinct in two cases of intm-omnial 
tuin>>iir under my <'are. In one there was distinct, although 
very slight, cWdemv of meningitis beneath the orbital' 
lobules, which had eridently, by the naked-eye and micro- 
si^ipic app«>timn(VS. extended to the ner%"es. In the other 
C.1SC ,Kig, 44^ the j^pillitis was considerable, and such as is 
most iMiuuion in wn'bnil umioiu-. The changes in the optic 
iioni-> in the middle of their course were slight but distinct 
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Fii:. 47. Fio. 18, 

SF.I-TIONH THROrilH THE OlTLC KGIIVR IK A CaSE OF CHROKII.^ 

CKBRtiniTlS ( x 100). 

i<^ -I'. — Joat bebind tlie globe, coDtnininf; many leucocytes witbin the 

ic:. 48.^Iiuit iu front of tbe commUsure. Them is piore inatnttion 
with leiicocft'>a, uid the connectiTe tissue icjita are inoT« thickentd 
anil irreguUr. 
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(Fig. 4-5), In front of the optic commisBure (Fig. 46) 
the chsjiges from old intlammatioD were intense. No sign 
of ad]"a43ent meningitis was noted at the post-mortem 
examination, Lut there were old adhesions over the tumour 
on the upper part of the frontal lobe. In this case it seems 
probable that descending neuritis bad taken place, and 
that tJie link between the intense neuritis behind, and the 
intense papillitis in front, was the slight ehange in the trunk 
of the nerve. Hence it seems that a very slight amount of 
deacending change may lead, in cerebral tumour, to an 
intense papillitis. With this case may be compared another, 
of a man who was in the Ijondon Hospital under the oare 
of Dr. Hughlings-Jaokson, in which the appearance of the 
papilla was declared hy an authority so decisive as that of 
M>. Couper to he that of a "choked disc." Xo tnraour, 
meningitis, or raechaniam for " choking " was, however, 
discovered within the cranimn. But the trunk of the nerve 
presented changes very similar to those in the case just 
mentioned, not, however, more intense at its posterior 
portion. Similar changes were found llu-oughout the brain 
by Dr. Sutton, and it can hardly be doubted, taking the 
symptoms and anatomical changes together, that a condition, 
which must be regarded as " chronic irritation or inflamma- 
tion " Eiffecting the brain, had passed down tlie optic nerves 
and appeared as an intense papillitis, with signs of strangu- 
lation, due to the compression of the vessels within the 
papilla. A similar case has been recorded by Stephen 
Mackenzie.' 

It seems from these facts that (1) a descending neuritis 
cannot be excluded from an examination of a small portion 
of the tnmk of the nerve, and (2) that a change in the nerve 
revealing itself as a very slight deviation from the normal, 
may serve to convey a condition of irritation to the eye 
sufficient to light up considerable papillitis. 

The frequency with which evidence of descending neuritis 
may be traced is confirmed by the observations of S, Mackenzie,- 

' " Brain," ,ruly, 1879, p. 268. 

■ Loc. cit, and " Trwig, Ophth. Soc.." vol. i. p. 84. 
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Brailey,^ Edmunds and Lawford,^ Ponoet,* and others. 
Mackenzie has also pointed out that on no other theory 
than that of an inflammation travelling down the nerve 
tissue can we explain a unilateral neuritis on the side 
opposite to a cerebral tumour. 

It has been maintained by Kuhnt^ that the desoent of 
inflammation from the brain to the eye is by the perivascular 
sheaths of the vessels, which are, he states, continuous with 
the pia mater of the brain, and Qnjet^ would ascribe a share 
also to the sheaths of the posterior ciliary vessels. The 
evidence of inflammation away from the vessels prevents 
us, however, regarding them as the exclusive agents, 
but pathological evidence of their participation in the 
transmission of the inflammation has been also brought 
forward by Edmimds and Brailey.* 

It has been pointed out that the sheaths of the nerve, inner 
and outer, often present considerable changes, which make it 
probable that the inflammation passes along them to the eye. 
That it may do so independently of distension of the sheath 
is shoT^-n by two cases of optic neuritis and meningitis due 
to fracture of the skull, recently recorded by Edmunds,^ 
in which tlie space between the sheaths of the nerve was 
occupied by "a dense mass of inflammatory products." 

These facts suggest the following conclusions regarding 
the production of papillitis in intra-cranial disease: — 

That in cases of cerebral timiour evidence of descending 
inflammation may be traced in sheath or nerve, much more 
<iommoiily than current statements suggest, while in oases of 
meningitis the evidence of such descending inflammation is 
almost invariable. 

That the resulting papillitis may be, and remain, slight, 

^ "Trans. Ophth. Soc.," vol. i. p. 111. 

^ Ibid., p. 112, and loc, cit, at p. 82. 

-' Disc, at the International Med. Congress, 1881. 

^ In a communication to the International Medical Congress at Amsterdam 
("Ann. d'Oculist./' vol. Ixxxii. 1879, p. 180). » Ibid., p. 181. 

* "Ophth. Hosp. Rep.," vol. x. p. 138. 

7"St. Thos. Hosp. Rep.," vol. xi. 1881, p. 71; "Trans. Ophth. Soc.," 
vol. iii. p. 140. 



CHANGES IN THE OPTIC NERVK— 



91 



I 



or may become intense and present the appearances of 
meobonical congestion. The ceusee of this difference we 
do not yet know. 

That Buch mechanical congestion does not, as a rule, result 
from compression of the vessels in or just behind theaelerotio 
ring, but always, when intense, from compression by inSam- 
matory products in the eubatance of the papilla. It must not 
be forgotten that an increase in the si?,e of vessels may be of 
reflex vaso-motor origin as in all inflamed parts. 

That while slow increase of intra-craniat pressure has no 
effect on the retinal vessels, a sudden increase hinders the 
escape of blood from the eye for a time, and may intensify a 
papillitis originating in another way. 

That distension of the sheath of the nerve alone ia probably 
iusufRoient to cause papiUitis by its mechanical effect, but may 
perhaps intensify the process otherwise set up, especially if 
the fluid poesesses an irritative quality, and if (as Schmidt- 
Rimpler asserts and Leber denies) it can find its way into 
the lymphatic spaces of the optic disc.^ 

There being thus little evidence that a. meohanioal impe- 
diment to the return of blood from the eye — induced either 
by intra-cranial pressure, by distension of the optic sheath, 
or by the pressure of the sclerotic ring — ever plays any 
considerable part in the production of optic neuiitis, the use 
of the term "choked disc" or " stauungs-papille," as indi- 
cative of a supposed mechanism, is to be deprecated in our 
present state of knowledge. The occurrence of a process of 
strangulation is not denied ; it is often conspicuous enough, 
but it ifl produced in the inflamed papilla and not behind 
the eye, and occurs in all oases of a certain intensity. 

In this outline of the facts regarding the origin of optic 
neuritis, the hypothesis that the mechanism is a reflex vaso- 
motor influence has been necessarily unnoticed, because the 
known facts have no hearing upon it and give it no support. 
It presupposes a special reflex relation not known to exist 

' The Isteat theory of Leiier, viz., th&t jia|iillitiB ia tn eitetwioii of inflam- 
Duticiii froDi the periphery oftlis nerve at the itntfirior extremity of the sheath, 
ii not mpported b; any anttomical evidence. 




i 



ir? MEDICAL OFHTHALJIOSOOPY. 



ai.i & iL^^^uziisci for ihe proluetion of inflammation the 
r±:£r2i-y cd wiiicii ie €qi]iUy nnknown.^ 

Variettes. — The chief Tarieties which have been nsuallj 
insdftad on az>? those distingnished hy v. Graefe as '' deeoend- 
ing neuriti* " and the " choked disc" The facts abreadj 
menrionei make it more than doubtful whether the patho- 
logical basis of the distinction is coirect, and it is generally 
admittai that the supi^>sed distinctions cannot be relied upon. 
The aspect of the disc varies veiy much in the same ease 
at difiei^nt times : at one time the characters may be those 
supposed to be indicative of a descending neuritis^ and at 
another time those ascribed to the ^' choked disc." But the 
appearance in different cases aldo frequently continues dif- 
ferent throughout their whole course. These characters are 
so various, and the intermediate forms are so numerous, that 
it is exceedingly difficult to separate any varieties as special 
''forms.** Some cases certainly present throughout cha- 
racters which are regarded as those of descending neuritis — 
especially slightness of swelling, a tendency for the changes 
to be most intense in the peripheral part of the papilla, 
leaving the centre little affected, absence of haemorrhages, 
the presence of white spots, isolated or about the vessels, and 
a striation depending rather on conspicuousness of nerve 
fibres than on vascularity. These changes are seen, for 
instance, in PL III. 3 and o, and also of a wider extent and 
greater intensity in PL VI. 2. On the other hand, great 
swelling, with vascularity and distended veins, such as is 
seen in PL I. 6, III. 4, and still more in PL VI. I, charac- 
terizes othei' forms. But in the case whose disc is shown 
in Fig. 16, descending neuritis presented the characters of ' 

^ A fuller consideration of the theor}% and the arguments against it, will 
be found in some remarks I made in the discussion on optic neuritis at the 
Ophthalmological Societj', March 10, 1881 ("Transactions," vol. i. p. 105). 
Similar arguments were brought forward by Leber at the discussion at the 
International Congress. The reflex theory has been revived by Loring ("New 
York Med. Joum.," June, 1882) in special connection with the fifth nerve, 
but still as a pure theory, which, while unsupported by facts (and even 
opposed by them), clearly merits detailed discussion. 
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the choked disc, while the changes in PI. V. 1 and 2, 3 and 4, 
slight as they are, were in each case associated with the 
fijmptomB of intra-cranial tumour. 

Until we know more of the relation between pathologioftl 
jirocess and ophthalmoscopic appearance, it seema far better 
to found varieties purely on clinical characterB. Of varietiea 
so founded the following have seemed to me the most 
marked. 

1. Slight Papi/litk, including the condition described above 
as congestion with osdema, in which the changes are so alight 
aa to dim, but not obscure, the edge of the disc on indirect 
examination, although it may be invisible, wholly or in 
part, to direct examination (PI. I. 3. 4, III. -i, 5, V. I, 
2, 3, 4. 

2. Mo<ierfite Papiiliti'i. — Obscuration of the edge of the disc, 
or of the affected portion, complete, even to indirect examina- 
tion ; swelling moderate, commonly reddish ; veins natural 
or large ; sometimes white tissue about the vessels, close to 
them or extending for some distance on the disc (PI. I. 5, 6, 
ni. 4, rV. 1,3, T. 0,6, VI. 2). 

3. InfvMe Pnpillitii. — Great swelhng ; veins at first large 
and arteries small ; many hiemorrhages ; retina often involved 
by direct damage or by hromorrhagea. Always succeeds a 
slighter stage in which the evidence of strangulation may be 
at first little marked (PI, VI. 1. VIII. 1). 

The forms in wbicli the changes involve the adjacent 
retina are often termed " neuro-retinitis circiimacripta ; " and 
such widespread change as ia presented in PI. VIII. 1, 
although originating in the papilla, merits such a designa- 
tion. Bnt in most cases, even in such as PI. VI. 1, the 
retina is only affected adjacent to the papilla, or elsewhere 
is merely the seat of extravasations ; and aince there is no 
general inflammation of the retina, the tei-m " retinitis " 



Retro-ociihir Nfunth. — The change known as auch — an 
interstitial inflammation of the nerve — is a mixed condition of 
inflammation and atrophy, revealed in the disc, if revealed at 
all, by the signs of simple congestion, rarely those of shght 




papillitis, and soon passing on to atrophy with narrowed 
vessels. Little is known of the esnct anatoraioal changes in 
this foi-m, pspept in the variety which has been termed axial 
iirtintis (Fiireter). in which chronic inflaimnation oooupies the 
axis of the nerve, and causes a central scotoma. It will he 
deBcrihed further in the section on " Atrophy." 

Relro-octiltir Perinetiritvi is a condition of chronic inflam- 
mation of the sheath of the nerve leading to thickening of its 
tissuee, and purulent infiltration among the trabecular. The 
nerve may suffer from compression, or from a state of inter- 
stitial neuritis which may spread to it from the sheath. It 
has been found in periostitis of the orbit (Homer), and in 
thickening of the cranial bones constricting the optic nerve 
(Michel). It causes papillitis in some, jMsrhapa in all cases, 
but this does not necessarily assume the appearance described 
ou p. 61 as " perineuritis." 

Diagnosis. — The diagnosis of optic neuritis is often easy, 
• but sometimes presents great difficulty. Of all its signs that 
which first attracts attention as the most conspicuous feature — 
the increased redness — is of least value, except in oonjimotion 
with other characters. As already more than once stAt«d, 
the redness of a disc free from neuritis may nearly equal that 
of the adjacent choroid. The signs which are of greatest 
diagnostic value ore (!) obscuration of the edge of the disc 
and (2) swelling. These, in conjunction with increased 
redness, or change of colour to a tint not normally seen 
(such OS the pecuhar lilac-grey so often pre.wnted), constitute 
the characteristic symptoms. The obscuration of the edge 
is especially significant. It indicates undue opacity of the 
tissue (layer of optic nerve fibres) in front of the edge. Most 
of the nerve fibres pass along tlie course of the great vessels, 
above and below the disc, and they often normally obscure 
the edge of the disc slightly in these situations. Sometimes 
they are densely packed, also, on the nasal side, especially 
when the central cup is very large, and a slight obsouration 
is produced there also ; but in these cases, as a rule, the lot^ 
size of the physiological cup indicates the close arrangement 
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of the fibree, the olisouraHoii is slight and occiitb in the normal 
Bitimtioos, and the edgp of the diao is elsewhere quite sliarp. 
In these eases another character mayoct^asionallybe ohserved 
in a slight degree, which, in more intense form, is conspicuous 
in neuritis — the radiating striation at the edges of the disc. 
Normally this is seen where the nerve fibres are most closely 
aggregated, especially above and below ; in morbid states it 
is to be observed all round the disc, altliough most intense 
where the nerve fihi-es are gi-ouped, and it is then due not 
merely to pale lines (from swollen fibres with increased 
opacity), but in part, also, to red lines, fine veBsels lying 
between the fibres. 

The second indication of neuritis is the existence of distinct 
swelling. The prominence of one object in the fundus above 
the level of an adjacent object— c. g., of a vessel on the edge of 
the physiological cup, above a vessel at its bottom — is appre- 
ciated in the direct method of examination by mo\-ing the 
head of the observer fi-om side to side, or up and down, as far 
at possible without losing sight of the objects. Their rela- 
tive position imdergoes an appreciable alteration pntportinned 
to the difference in level, and is easily recognized. By the 
indirect method of examination the same result may be 
obtained by n lateral or vertical movement of the lens, which 
produces the same effect as a corresponding movement of the 
oboerver's head (the " parallactic test" of Liebreieh). With 
the binocular ophthahnosoope these measures are unnecessary, 
the difference of level being apparent just as with the stereo- 
ecope. When the difference of the level of two objects is 
very great, as, for instance, in extensive swelling of the disc, a 
convex lens behind the mirror may be necessary before a clear 
view of the top of the swelling is obtained, the refraction 
of the eye being nonnal and the fundus visible without a 
lens. The difference between the strength of the convex 
lenses required to just render objects indistinct on the level 
of the retina and on the apex of the swelling, furnishes & 
measure of the height of the sweUing. 

Normally the surface of the papilla is a httle anterior to the 
plane of the retina, hence the term "papilla." The amount of 
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thifl prominenoe varies in different cases. It ie always j 
where tlie nerve fibres are chiefly aggregated in the prosimify 
fit the retinal vessels, ahove and below, so that a transverse 
section through the disc may show scarcely any appreciable 
prominence, while a vertical section may present distinct 
prominence. The more eloselj' the nerve fibres oi-e aggregated 
in one part of the circumference of the ner\"e, the greater is 
the prominence. Occaeionally, but not often in a normal 
eye, it ia sufficient to be readily- appreciable by the movement 
of the head in direct examination. As a rule, a promi- 
nence which is readily recognized is pathological. In morbid 
states, every degree f}t elevation may be met with. 

T/ie Diaijnosis of ihi: Ciiuie of Pupillitk. — The first question 
which presents itself in a given case is — Is the neuritis due 
to intra-cranial disease or to some other cause P The answer 
to this must, of course, depend on the presence or absence of 
indications of disease of the braiu, or of such disease of the 
general system as ia known to be accompanied by optio 
neuritis. The ophthalmoscopio characters of the neuritis 
will lead us a little way, but not far. A high degree of 
neuritis, with intense strangulation (such as the discs 
shown in PI. VI. 1 and VIII. 1), is seldom met with 
except in oases of cerebral tumour and some forms of 
primary neuritis. The slighter degi-ee of neuritis not 
imcommon in cerebral tumour, chronic meningitis, and 
other intra-cranial diseases, and the neuritis which occurs 
in Briglit's disease, lead poisoning, &o., may resemble 
one another very closely. The neuritis of Briglit's disease 
sometimes presents wliite spots in and close to the disc, but 
the same appearance maybe, and often is, seen in the neuritis 
of intra-cranial disease. {Fig. 7.) White spots in the retina 
away from the diso, with papillitis of a slight degree, and pre- 
senting no evideut'o of a preceding more intense affection, ia 
very suggestive of renal neuritis. The small cloudy spots 
seen, for instance, in PI. IX. 2 (near the left edge of the 
figure), are of more significance than the minute white spots 
near the maoiUa, such as are shown in PI. IX. -J, although 
the latter are suggeetive of renal disease when they occur with 
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a papillitis of slight degree and recent origin. Suceeediiig 
neuritis, or accompanying a neuritis whioh is subsiding, they 
are of much less siguifioance, tteing often the relics of the 
mischief caused by simple inflammation ; and bow closely 
these may simidate the appearance of a renal retinitis is shown 
by Fig. 6 and PI. VIII, 2. Although an appearance of so 
striking an aspect is very rare, a few white spots near the 
macula lutea are very coimuonly left by neuritis — such as are 
seen in PL VI. I and 3. The signs of a previous neuritis of 
considerable intensity — a prominent mass of tissiie in front of 
the disc such as is seen there in Fig, 3, or a " fiUed-in " disc 
with evident compression of vessels, as in PI. VTII. 2 — rarely 
coincide with a similar appearance in renal retinitis, although 
such a coincidence is seen in PI. IX. 4. In such a case as is 
there figured the diagnosis of the cause of the neuritis could 
scarcely be made by the ophthalmoscope alone. But attention 
must always be paid to the degree of the present inflam- 
mation, or the evidence of its degree in the past afforded 
by the amount of new tissue formed. 

It is upon the independent signs of one or the other causal 
condition that the diagnosis must chiefly turn. In referring 
neuritis to cerebral mischief, it must not be forgotten that, 
on the one hand, optic neuritis due to a cerebral f umuur may 
be accompanied for a time by no signs of iutra-crauial 
disease, and, on the other hand, that an opiic neuritis due 
to a general disease may be accompanied by sjTniitoms 
suggestive of cerebral disturbance, especially headache, 
vomiting, and even, in some cases, convulsions. Striking 
instanooe of the former were afforded by two children whom 
I saw at the same time in the Great Ormond Street 
Hospital. One was a boy under the care of Dr. Barlow, 
with ft tubercular growth within the right eyeball, and 
well-marked neuritis to be seen in the left eye (PI. 
HI. 4). The only other sj-mptom suggestive of intra- 
cranial mischief was an occasional attack of vomiting 
during many montlis that he remained under observation, 
The neuritis was of the character highly suggestive of intra- 
cranial tumour, but the possibility that the mischief in one 
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eye might have caused the neuritis in the other, suggested 
extirpation of the eye which was the seat of the tumour. It 
had, however, no influence; and when the boy died, about 
a year after, scrofulous cerebral tumours were found. The 
other ease (under the care of Dr. Gee) was a child aged nine 
years, who was admitted having had occasional attacks of 
headache and vomiting. During the intervals she seemed 
perfectly weU. No sjTnptoms referable to the nervous system 
could be detected. She had, however, double optic neuritis.^ 
Gradually unsteadiness of gait showed itself, and increased 
until she was imable to stand, and she ultimately presented 
all the symptoms of cerebellar timiour. Such facts show 
that the suspicion of intra-cranial disease in cases of optic 
neuritis can only be discarded after long observation, if 
indeed it can ever be given up until some other cause presents 
itself. This is especially the case when the neuritis is 
chronic: very acute neuritis is nearly always accompanied 
by s^nnptoms indicative of the disease causing it. Tuber- 
cular tumours of the brain frequently cease to trouble the 
patient or his optic nerves, and the cessation is permanent. 
On the other liand, neuritis due to general disease may be 
accompanied by s^inptoms suggestive of cerebral mischief. 
The disc shown in PL IX. 3 is that of a man who com- 
plained of almost constant severe headache and occasional 
attacks of sickness. The ophthalmoscope showed well-marked 
neuritis, moderate in degree, and on first inspection no retinal 
disturbance was detected. It was thought, for the moment, 
to be a case of cerebral tumour. On looking more carefully 
by the direct method, however, near the macula lutea were 
seen a nimiber of minute white spots inconsistent with the 
slight degree of neuritis. The urine was at once examined, 
and foimd to be loaded with albumen, and on further 
examination hypertrophy of the heart and a hard pulse were 
found, with some signs of unemic mischief. He died of 
unemia not long after. The history of the case shown at 
PI. IX. 2 is similar, except that the evidence of cerebral 
disturbance here was mental change, not headache. Another 
case impressed itself very strongly upon me many years 
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ago, when, as a resident in University College Hospital, 
I was first working with the ophthalmoscope. A man was 
admitted with convulaionB, and comatose. An examination of 
the eyes showed double optic neuritis, and a diagnosis of 
cerebral tumour was at once ventiu^ on. The patient died 
in a few hours, and the necropsy revealed contracted kidneys 
and a normal brain. A mistake of this kind is easily made, 
eBpe<nally if the examination is confined to the indirect 
method; but I think that the mistake may generally be 
avoided by the direct method of examination , which has, in 
all coses I have since seen, disclosed slight retinal alteration 
inconsistent with the form of the neuritis. Examination 
of the urine shtjuld, of course, never be neglected. 

Headache and vomiting are, then, the signs of least value as 
indications of an intra-eranial cause of neuritis. Convulsion 
ifl also of little value imlees it is of a form which indicates looal 
hrain disease, i.e., local in distribution or in commencement. 

In all obscure oasea, search must be made for any other 
cause of optic neuritis, especially lead poisoning. In cases of 
lead poisoning renal disease is very frequent, and that cause 
for neuritis must be excluded before the affection can be 
referred to plumbism. In these cases also doubt maj- be felt 
as to whether the mischief is not due to cerebral disease, 
because lead poisoning is sometimes accompanied with two 
forms of cerebral disturbance — delirium and convulsion. In 
the case presenting the neuritis shown in PI. VII. (i there 
was extreme cerebral disturbance, apparently tbe consequence 
of the lead poisoning ; and, on the other hand, I have lately 
had under my care several coses in which recurring con- 
rulsions, precisely like those of idiopathic epilepsy, were due 
to the same cause. 

One other fact must be mentioned in connection with the 
diagnosis of the cause of optic neuritis. In many cases in 
which slight neuritis of chronic course is associated with 
symptoms which would scarcely suggest the existence of 
disease such as would cause neuritis, hypermetropia exists. 
This combination may be noted, for instance, in chlorosis (as 
in the case figui-erl in PI. ^^I. 5), in epilepsy. a]>parently 
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idiopathic, and other slight sj^nptoms of cerebral disturbance. 
It is doubtful, in the present state of our knowledge, what 
share is to be attributed to the hjpermetropia in the pro- 
duction of the neuritis, and from the commonness of hjper- 
metropia the coincidence may have been accidental, but the 
fact deserves notice. 

Prognosis. — The prognosis in optic neuritis is necessarily 
a source of considerable anxiety. In few cases can it be 
said that vision is not in danger of impairment and even 
of loss. The prognosis must be formed by a careful study 
of the conditions on which impairment of sight depends, 
as stated on p. 72. The prospect is better in the slighter 
degrees of papillitis, and better in proportion to chronicity of 
course, and dependence on causes which can be treated. It 
is worse when there is reason to believe that there is much 
retro-ocular mischief ; worse in proportion to the evidence the 
ophthalmoscope affords of a process of compression going on 
in the disc; worse in proportion to the intensity of the 
changes ; and worse in the loss of sight which comes on 
during the recession of the inflammation than in that which 
comes on during its height. 

The cause of the optic neuritis must influence our prognosis 
more than any other condition. It is better in syphilitic than 
in scrofulous cases, and better in these than in cases of 
disease of other forms. Even in syphilitic mischief, however, 
the prognosis must be guarded if the intra-ocular changes 
are considerable. It is not probable that the optic neuritis 
is, itself, syphilitic in nature. Its subsidence depends rather 
on the subsidence of the syphilitic intra-cranial disease, than 
on the influence of the remedy on the intra-ocular process, 
and it is not uncommon to have considerable failure of sight 
during the subsidence of the neuritis in such cases. For- 
tunately when the subsidence of the neuritis has ceased, there 
is a greater tendency to improvement of vision, and this 
may be considerable in degree (see " Consecutive Atrophy "). 

Treatment. — Very little can be done for the direct treat- 
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ment of optic neuritis. The trefttmeiit is that of the intra- 
ctr&niol mifiohief, or general disease, which ie its caiise. 
Beyond this, local measures, leeches and the like, are little 
likely to influence the progress of the disease. The puncture 
of the distended nerve-sheatli has been advocated by De 
Wecker, and performed by him and by Mr. Power, and 
recently in a number of cases by Mr. Brndenell Carter and 
Mr. Bickerton.' It is based on the theory that the distension 
of the sheath is the cause of the intra-ocular neuritis, a theory 
which, it has been seen, cannot yet be considered as proved. 
Improvement has followed the operation in a few of the 
cases, but it must be tried in a much larger number of cases 
before a decisive opinion can be formed. 

During neuritis the eyes should be used as little as maybe, 
and such conditions as intensify intra-ocular congestion should 
be avoided, f.i/., exposure to cold, and all causes of meehanioal 
oongestion, straining, cough, &c. Ice to the forehead has 
been recommended by Pfliiger. 

Optic neuritis is so frequently associated with syphilitic 
disease of the brain and its membranes, and the evidence 
which may seem to exclude the suspicion of syphilis is so 
often misleading, that the administrationof iodide of potassium 
should be a rule in almost all cases in which the age of the 
patient is such that acquired syphilis is possible. Iodide, in 
large doses, secures a more prompt improvement than mercury, 
and does no harm if the disease is not syphilitic in nature. 
Additional benefit may, however, result from the subsequent 
use of mercury. The completeness of recovery depends on the 
promptness with which the progress of the disease can bo 
checked. Even in sj'philitie cases it must be remembered 
that, the intra-ocular neuritis being probably not syphihtio in 
nature, although the consequence of syphihtic brain disease, 
the remedy employed does not infliience the inflammatory 
products in the papilla, as it does the disease in the brain. 
As it has just been stated, in many cases of syphilitic disease 
of the brain with optic neuritis, in which the cerebral sjTnp- 
toms have cleared, and the neuritis has subsided under 
' '■ Oph. Rev,," 1888, vpi. vii. p. 300. 
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appropriate treatment, sight has become damaged during the 
subsidence of the neuritis, apparently very much as it would 
have done had the cerebral disease not been syphilitic in 
nature. It is the recession of the cerebral trouble which 
permits the recession of the neuritis, and the ocular damage 
bears, in most cases, a direct proportion to its duration. 
Hughlings- Jackson believes that iodide of potassium is some- 
times useful when there is no S3rphilis. Iodoform, intemaDy 
and externally, has been advocated by Landesberg. 

Where the disease is not syphilitic it is often scrofulous, 
and here also great good can be done by appropriate — 
especially tonic — treatment. Commencing neuritis may 
subside entirely and leave no trace, under the influence of 
such treatment. But unfortunatc»ly we are able to influence 
such disease much more slowly than we can influence 
syphilitic disease, and if neuritis be already well developed, 
it is rarely that loss of sight can be prevented. 

K— MORBID STATES OF THE OPTIC DISC CHARACTERIZED 
USUALLY BY LESSENED VASCULARITY AND SIGNS OF 
WASTING. ATROPHY OF THE OPTIC NERVE. 

Under many circimistances the fibres of the optic nerves 
undergo wasting or degeneration. This occurs when the eye 
lias been greatly damaged by any cause, and possibly when 
complete opacity has rendered the cornea or lens, for a long 
time, impermeable to rays of light. It has been seen to occur 
as a consequence of the inflammation of the intra-ocular end 
of the nerve, or of its whole trunk ; the wasting thus produced 
is termed " consecutive," " post-papillitic," or " post-neuritic 
atrophy." In other cases the wasting is preceded by no 
visible inflammatory disturbance, and such are termed "simple 
atrophy." Nevertheless, in rare cases, an atrophy is preceded 
by the signs of simple congestion of the disc, and such cases 
may be termed " congestive atrophy." It is probable that 
the pathological condition of the optic nerve in this form is 
really a chronic inflammation, partial or diffuse, of which the 
intra-ocular signs of congestion, &c., are the indication, but 
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if 18 convenient, for clinical reasons, to consider it among the 
forma of atrophy. Lastly, atrophy may succeed choroiditis 
and retinal disease. 

Atrophy, not consequent on any obvious ocular change, 
was foimd by Vulpian in about 4 per cent, (19 out of 500) 
autopsies on old persons at the Salp^trifere. In an equal 
number (21) there was atrophy consequent on an ocular 



CHARAcricKS, — The nutrition of the nerve fibres, and that of 
the capillary vessels which confer on the disc its normal rosy 
tint, are so associated that atrophy of the fibres is accompanied 
in nearly all cases by an atrophy of the capillaries, and the 
pallor thus produced constitutes the moat salient sign of the 
atrophy of the nerve. The atrophied nerve commonly shrinks, 
and occupies less bulk than ttie nonnal nerve. This is not 
Attended by any diminution in the size of the optic disc, since 
the latter is determined by the size of the sclerotic opening. 
The shrinking is indicated by a slight recession or " excava- 
tion" of the disc. In some cases there is a diminution in 
siae of the retinal vessels, but this is an inconstant character. 
These signs will be considered in detail 

Pallor. — ^The vascularity of the optic nerve, as has been 
before pointed out, is estimated by the tint of its intra-ocular 
termination, tlie " optic disc." In judging of the colour of 
the disc it is important to examine it with a weak iUuniination, 
and by the direct method, in order to let as little light as 
possible be reflected. In a strong light a faintly-tinted 
object will appear white.- Hence the importance, to recog- 
nize a ahght coloration, of employing a weak illumination. 
The ophthalmoscope of Helmholtz, consisting of plates of 

' Table given bj Galezon'ski, " Snr lea Atrophies de Is Papille da Ni'rf 
Optique." " Journkl d'OphUlmolagie," Jan., Feb., and March, 1S72, 

' With very iBtonse illumination, even a itrongly-tioted objeut will 
■ppev white This is becanae all obJectE reQect some of all rays, and 
absorb nono entirely. If the wavea impinging be BOfficiently nmnerooe — 
>.£., the light very Jnteiiae— so inany wavea of all lengths are reflected that 
tlie object apjnars wbite, the iravea of the length chiefly reflecled being no 
longer piepouderant, although they become preponderant on weakening the 
light. 
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thin glaj!«. i> especially useful for this purpose. A plane 
mirr>r may W employed insteaiL If this is not available, 
the light -f the illuminatiDg lamp should be turned low. 
It is as essential to be aware of the normal variations in 
i-olour for the etstimation of a pathological pallor of the optic 
disc, as it is for the recognition of congestion. The varia- 
tions on the negative side are not, j^erhaps, so considerable 
as are those on the positive side, but they are sufficient to 
render familiarity with the appearance of the normal disc 
essential ti> prevent mistakes in estimating the slighter degrees 
of atTv"*phy . As a rule, the disc becomes paler as life advances, 
and a slight grey tint becomes mingled with the red, but the 
latter is still perceptible. The physiological cup, if slight, 
is often indistinct late in life. Thus, a tint which is normal 
in the old, would be suggestive of atrophy in the young. 
Again, when the general fundus is unusually dark, the disc 
w-Ul seem to be abnormally pale, simply as an effect of con- 
trast. In anaemia, also, the disc may become paler, but the 
chancre of tint from this cause is not considerable, and is 
insignificant in compjirison with the normal variations in 
CHilour .>f the dis<:-. It never constitutes an element of 
difficulty in the recognition of atrophy. 

When a pathological ixiUor of the disc is pronounced, 

it extends over the whole area of the disc, but commencing 

pallor may be most marked in that part of the disc which is 

normally palest, /.<•., the temporal side, where the nerve fibres 

are least numerous. The change in this part, however, is only 

of significance in individuals in whom the ''physiological 

cup " is small, and the temporal half of the disc normally 

possesses a distinctly vascular tint. In a great number of 

cases, in which the physiological excavation is large, and 

slopes gradually to the sclerotic ring on the temporal side, 

this portion of the disc may be normally ahnost as pale as in 

atrophy. The part on which attention should be chiefly fixed 

is, therefore, that which normally possesses considerable 

vascularity, the nasal portion. The tint may be observed to 

become gradually paler, the red sometimes simply fading, and 

leaving a white colour in its place ; in other cases a grey 
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iiingled vrith tho red, and gradually ] 
as tlie red tint fades, nnd idtimatelj a pure grey is left. 
If the esnminnfion is made witb daylight, the tint is often 
a greenish-grey. These two varieties constitute in their 
extreme fomiH the white and grey forms of atrophy respec- 
tively. Intermediate forms are often seen, and to the direct 
method of examination some grey tint may alwaj's be dis- 
tinguished, even in the discs which appear of tendinous or 
chalky whiteness to the indirect method of examination. 
This grey mottling tends to increase as time goes on. The 
slight grej' tint in " white atrophy " is similar to that 
normally seen at the bottom of the physiological cup. This 
tint is, however, scattered over the disc, and the central cup 
is often distinguishahl)' whiter or grej-er thau the rest. 

The aspect of the disc, whether white or grey, is uot 
definitely related to the form or cause of the atrophy, and 
hence it is undesirable to employ it as a basis for classification. 

The atrophy leaves the edge of the disc very lUstinet and 
sharp. The sclerotic ring is much more clear than it is 
normally, but it may not at first be recognized by the indirect 
method, as it is not differentiated from the white surface, as 
it is &om the rosy tint of the normal disc. The sharpness 
of the edge is due, not only to its clearness, but also to the 
fact that the choroid preserves its normal characters to the 
margin, and gives to the clear outline a peculiar sharp-cut 
aspect, which is the characteristic of " simple atrophy." 
Pigmentary deposits on the edge of the diso ore, like the 
edge itself, abnormally distinct. 

Eitearutioji. — In simple atrophy of the nerve, the surface 
of the disc is depressed in proportion to the wasting of the 
nerve-truni. This varies, however, in the different forms of 
atrophy, because the wasting of the nerve fibres is, in some 
forms, combined with wasting of the connective elements, and 
a great shrinking of the nerve in size, while in other cases the 
wasting of the fibres is accompanied with an overgrowth of 
connective tissue, which may to some extent compensate for 
the shrinking due to the atrophy of the nerve elements, and 
may even prevent any diminution in bulk of the nerve. 
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Thus, in some oases, the depression of the disc is considerable, 
and in others it is slight or absent. Its special character is 
that it affects the whole disc, and commences at the sclerotic 
ring. It may often be recognized by the change of level of 
the retinal vessels at the spot, most distinct on lateral move- 
ment of the observer's head. Normally, it will be remembered, 
the depression of the centre of the disc never begins at the 
sclerotic ring, except that in some cases of large normal cups 
it may commence at the ring on the temporal side. Above, 
below, and at the nasal side — 1*.€., in the position of the large 
vessels — the normal excavation never commences at the ring, 
within which there is always a zone of nerve tissue, commonly 
the most prominent portion of the disc. Hence the change 
of level of the large vessels at the ring becomes an important 
sign of the atrophic excavation. The size and form of the 
resulting excavation depend on two things — ^the amount of 
shrinking of the nerve, and the size and form of the normal 
cup. The wasting of the edge of the cup tends to lessen the 
steepness of the side or sides, and to give its form a funnel 
shape. 

The mottling of the lamina cribrosa may become very 
distinct at the bottom of the excavation, and this in some 
cases, it is said, in which before the atrophy no physiological 
depression existed. Where the normal cup was large, the 
excavation may reveal the lamina cribrosa in almost the whole 
extent of the disc, the grey mottling corresponding to the 
bundles of degenerated nerve fibres, the white intervals to 
the meshes of the lamina. 

It is believed that some share in the excavation is due to 
the atrophy of the small vessels, which conferred on the 
normal disc a certain amoimt of turgescence. De Weoker 
suggests that as the nerve has its consistence lessened, the 
normal intra-ocular pressure may assist in producing the 
excavation. 

It has been said that the more connective tissue is deve- 
loped in the atrophied nerve, the slighter is the shrinking 
of the trunk. This is especially the case in the grey atrophy, 
in which the nerve may retain its normal size. The de- 
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preeaon in the disc may he less in these cases than in the 
whiter form of simple atrophy, tut it is not, as has beeD said, 
absent, and it is often considerable. Among the remains of 
the diverging nerve fibres, there is little t?onnective tissue 
developed, and the wasting of the fibres here is compensated 
for to a much less extent than in the trunk of the nerve. 

TAe Retinal Vemc/n. — In some cases of simple atrophy of 
the optie nerve the retinal vessels become reduced in size, iu 
others they do not. In the grey atrophy, as a rule, the 
vessels undergo little or no change, but they are occasion- 
ally narrowed. In simple white atrophy they present no 
alteration in some cases; in others, the arteries gradually 
become smaller, the veins undergoing little diminution. 
After B time the veins also may shrink. They are reduced 
in size in cases in whieh there is a retro-ocular neuritio 
process, but this, without evidence of neiuritis iu the disc, 
cannot be regarded as the cause of their shi'inking in all 
cases. Their atrophy aeems sometimes to be part of the 
atrophy of the nerve-fibre and ganglion-eel! layers of the 
retina, which is usually associated ivith atrophy of the nerve. 
Why they should shriuk in some cases and not iu others is at 
present unexplained. 

Initial 8i;/ii« of Congestion. — In describing simple conges- 
tion of the disc, it was pointed out that it may terminate in 
atrophy. The disc haa, at first, a dull-red tint, with a soft- 
looking surface, the redness being uniformly distributed over 
it. The edges of the disc are less sharply defined than 
in health ; they are visible, but are softened. It ia this 
uniform distribution of the tint, and softness of tlio edge, 
which give to the disc its special ohoracter. The congestion 
may persist for a long time, but commonly, as time goes on, 
the disc slowly becomes paler, and ultimately a condition of 
greyish-white atrophy is reached. Occasionally the disc 
presents at first, for a short time, a slight degree of oedema 
as well as congestion, shown by slight swelling. The patho- 
logical process, in many cases of atrophy, seems to be of the 
nature of a chronic inflammation. It is readily intelligible 
that in some cases the signs of eHght inflammation should be 
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visible in the disc during the early stage. The cases in which 
it is met with are especially those which result from injury 
and from toxic causes. This state of chronic inflanunation 
behind the eye, retro-ocular neuritis, may be diffuse and 
affect the whole nerve, or partial and involve only a 
segment of the nerve (segmental neuritis), or its central 
portion (axial neuritis). The vessels often present much 
earlier and more considerable narrowing than in simple 
atrophy, and in the disc around them much white tissue. 
hecomes developed. It is to be noted, however, that in some 
conditions of undoubted retro-ocular neuritis, there may be 
no signs of inflammation or congestion of the disc, but only 
that of simple atrophy, and hence it is convenient to consider 
this form in the present section. The mischief is commonly 
at some distance behind the eye. 

Atrophy after Intra- Ocular Neuritis ; " Consecufice Atrop^i/," 
or " Papillitic Atropbij." — The newly-formed inflammatory 
tissue- elements of papillitis are in part removed, and in part 
transformed into connective tissue, which gradually shrinks. 
The pale swelling left by the inflammation (PI. H. 1, IV. 5, 
VI. 3), large in proportion to the intensity of the process, 
slowly subsides, until it is confined within the limits of the 
disc, and slowly reaches the level of the retina (Fig. 49). 
The soft edges which at first limit the pale swelling gradually 
become more sharply defined The recession of the swelling 




retinal layers are displaced and the bundles of libra in the optic n«iT« 
are separated. A veswl is seen divided longitudinally. Neither within 
nor behind the aclerotic nng ib it compressed Within the |ialiilla, how- 
ever, its branches are very narrow . (x 15.) 
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from the edge of the choroid often shows that the hitter 
has heen damaged, and has undergone irregular atrophy 
Adjacent to the edge of the disc (PI. II. 4, IV, 4), which 
thus has a more or less irregular outline. The substance of 
the disc has a "filled-in " look, from (he new tissue mthin i( 
(PI. VHI. 2), and is commouly white, or rarely greyish 
in tint (PI- n. 2, upper half). The vessels, whether pre- 
viously narrowed or not, usually become narrowed by the 
oontraotion of this new tissue, and may be partly concealed 
by it at their origin, or in their course over the disc. The 
tissue along their walls is often distinctly whiter than the 
reat of the disc, and when the latter is grey the contrast 
between it and the perivascular tissue may be very marked 
(PI. II. 2). Often white lines are to be traced along the 
narrowed vessels for some distance from the disc (PI. II. 4). 
They are probably due to thickening of the outer coat, 
perhaps originating in the migration of white corpuscles 
along the perivascular sheaths {Fig. 11), and the trans- 
fonnatiun of these into connective-tissue elements. Ulti- 
mately, the contraction of the tissue may cause an excavation 
of the disc, even in the centre (PI. II. 4, IV. 6), and there 
is only the adjacent choroidal disturbance and the narrowing 
of the vessels, to indicate the origin of the atrophy. The 
excavation rarely, however, becomes snfBcient to reveal the 
lamina cribrosa. (Cf. Figs. H and 4, PI. II.) The disc 
usually remains for a long time white to the indirect examina- 
tion ; sometimes its tint is slightly rosy, intimately, however, 




The fwdtuli ofilegeneritei nerve fibres are mhltrate [ with nnclei, wid cells 
nf irregular shape. The septa between the bundles are a little thickened. 
■ 100.1 
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it becomes distinctly gi-eyish, especially on direct examination^ 
and with feeble illimiination. In some cases the inflammation 
may not have damaged the choroid, although causing destruc- 
tion of the nerve fibres, and in such a case the edge of the 
disc may be sharply defined, and if, as is the case sometimes 
when the inflammation is moderate, the narrowing of the 
vessels is slight in degree, the appearance of the disc may 
resemble very closely the disc in simple atrophy, and be quite 
indistinguishable from that left by retro-ocular neuritis. 

Choroiditic Atrophy, — The atrophy of the disc, which is 
often seen after choroido-retinitis, is sometimes white or 
grey and resembles primary atrophy ; but sometimes it 
presents special features, being characterized by a peculiar 
reddish, or yellowish-red tint of disc, imiform in distribu- 
tion, sometimes with slight blurring of its edges, and usually 
by a marked wasting of the retinal vessels, which may be 
diminished in number as well as in size. 

The recognition of this variety of choroiditic atrophy is of 
(considerable importance, because, unless the result of retinitis 
pigmentosa, it is almost always the consequence of syphilitic 
disease, acquired, or more frequently, inherited. It con- 
stitutes a sign of inherited syphilis of great importance. In 
most cases the disturbance of the retinal pigment is 
distinct and characteristic. 

Causes. — Simple atrophy of the optic nerve may be a 
primary change, or may be secondary to some lesion, trau- 
matic or other, which interferes with the stioictural integrity 
of the nerve. These two varieties may be distinguished as 
" primary" and '' secondary" atrophy, and are especially cha- 
racterized by the circumstance that in primary atrophy the 
loss of sight coincides in origin and progress with the visible 
atrophy, but in secondary atrophy the loss of sight occurs 
first, and the signs of nerve degeneration are not observed 
until a subsequent period. It is doubtful whether the two 
forms can be distinguished by the ultimate aspect of the disc. 

It has been proposed to divide the primary atrophies into two 
classes, according as the process commences by degeneration 



I 

I 

I 



CHAKtiES IN' TlCi; OPTIC NKKVE ATKOPHY. Ill 

of the nerve «?lemGn{s, or by growth of the interstitial tissue, 
with secondary damage to the nerve fibres. The distinction 
has been especially insisted on by Charcot and by Abadie, 
on grounds of etiology, pathology, and symptoms. Our 
knowledge at present is scarcely sufficiently definite to make 
a sharp distinction generally usefnl, if indeed it is founded 
on R correct basis. The careful discission of the subject 
by Duwez deserves perusal.^ 

Primanj Afrophy often cornea on without known causes. 
It is sometimes, however, distinctly hereditary, and one very 
remarkable form (carefully studied by Leber) affects all the 
males of a family soon after puberty. The atrophy is here really 
preceded by a slight neuritis, and its occurrence seems to be 
associated with a neuropathic type of family.* The male ses 
is, apart from this variety, more prone to optic nerve atrophy 
than the female. Seventy-five per cent, of all cases occur in 
men, and most cases occur in adults. A considerable numljer 
of the oases of primary atrophy are associated with spinal 
disease and are distinguished as " spinal atrophies." Cases 
of optic nerve atrophy, in which there are no symptoms of 
other affection of the nervous system, are usually classed as 
" umple progressive atrophy " — an inconvenient designation, 
Binoe the cases of spinal atrophy are also progressive. The 
class probably includes several distinct forms wliioh are not 
yet differentiated. 

The group of " Spinal atrophies " of the optic nen-e is of 
great medical interest and practical importance. The most 
important is the atrophy which so often accompanies loco- 
motor atasy. This form is regarded as the most typical 
example of the " pai'cnchymatous," /.c, primarily neural 
form. It is usually a grey atrophy in ophthalmoscopic 
aspect, without diminution in the size of the vessels. A 
large number of primary atropliies are of this variety. Tlie 
tabetio Bjnnptoms may be long delayed, and many such cases 
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have been regarded as independent atrophy (see Part II., 
" Diseases of the Spinal Cord "). It has been indeed suggested 
by Charcot that almost all cases of primary atrophy are of 
this form, that the subjects of them, if they do not present 
spinal symptoms when seen, will do so at a future period. 
This is certainly incorrect. It is probable, from the facts 
observed by Uhthoff,^ that not more than one-half of the 
cases of primary atrophy are associated with disease of the 
spinal cord. 

A similar atrophy may be observed occasionally in general 
paralysis of the insane, and also, although rarely, in dissemi- 
nated (insular) sclerosis, and in lateral sclerosis of the cord. 
The form which occurs in general paralysis is described by 
Clifford Allbutt as often preceded by distinct signs of con- 
gestion of the disc. This is doubted by many, and is certainly 
very oiten not to be observed, but in one or two cases I have 
seen marked congestion of the discs in general paralysis, 
although imable to follow them to the atrophic stage. 

The pathology of the connection of the optic nerve atrophy 
and the spinal cord changes is still obscure. The fact that 
in locomotor ataxy the atrophy may rewdh an advanced 
degree when the change in the spinal cord is still in its 
earliest stage, and even when the latter is confined to the 
lowest part, makes it probable that the optic change is an 
associated and not a sequential lesion. At present this pro- 
bability is not lessened by the discovery of J. Stilling^ that 
some fibres of the optic nerve can be traced into the medulla 
oblongata as far as the inferior olivary body. 

It must be remembered that the optic nerve is, develop- 
mentally, a direct prolongation of the central nervous system, 
and that, anatomically, it resembles the white matter of the 
brain and spinal cord. The importance of this relationship, 
in connection with the question of the independent origin 
of changes in the optic nerves and in the spinal cord, has 
been culled attention to by Grunn.^ 

» ''Arch. f. Ophth.,** vol. xxvi. 1881, pt. 1, p. 277. 

2 *'Centralblatt f. prakt. Augenheilk.," Dec. 1880, p. 377. 

' "Brit. Med. Journal/' 1885, ii. p. 688. 
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The atrophies of the optic nerve which ore not associated 
with spinal disease have been ascribed to various oaiises, the 
influence of some of which is uncertain. Such are : cold, 
sexual excess, menstrual disturbance, gastro-intestinal affec- 
tions, migraine. With better reason they have been ascribed 
in rare instances to syphilis, diabetes, intermittent fever, and 
some acute speciiic discaees, and the facts regarding their 
relation to these will be considered in I'art II. In a con- 
eiderahle proportion of the oases of primary atrophy uncon- 
neot«d with spinal disease, no adequate oause can be ascer- 
taiBed. Tobacco and bisulphide of carton certainly, alcohol 
and lead possibly, cause amblyopia, and may cause partial 
atrophy, but this is usually preceded by signs of congestion 
or even inflaramafdoa, and there is reason to believe that, in 
the case of tohaooo at least, the lesion is a neuritis in the axis 
of the nerve. 

Primary atrophy usually afFects hoth eyes, commonly one 
much more, and earlier than, the other, and in rare oases one 
only. 

Secotuinry Atrophy results £rom_ lesion of the optic centres 
OP fibres. A cortical lesion in the brain about the supra- 
marginal gyms (Fen-ier) may, there is reason to believe, 
«ntail loss of sight of the opposite eye. This, although the 
decussation at the chia^ma is certainly in man incomplete, 
is explicable by Charcot's at present unproved theory of a 
complemental decussation at the corpora quadrigemina. A 
leuon outside the hinder part of the optic thalamus causes, 
according to this theory, loss of sight of the opposite eye and 
of the opposite half of the field of vision of the same side. 
It is probable that such damage does not for a long time 
cause atrophy of the disc. The case from which PI. II. o 
ifl taken makes it probable that such atrophy after a time 
does ensue ; and the same conclusion is suggested b^' a case 
recorded by Bernhardt.' liesions of one optic tract causing 
bilateral sj-mmetrical hemiaiiopia, seldom produce distinct 
ophthalmoscopic changes. Some observers have described 
an ultimate slight pallor of the corresponding halves of the 
' "Berl. kl, WorhenBtlirift," 1372, So. 30. 
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discs, but tbis is not often distinct. In one case of lon^ 
duration, in wMeh the hemianopia was complete and per- 
sistent, in the course of years the whole of the disc of the 
eye in which the area lost was on the temporal side (and 
therefore greatest), became perceptibly paler than the other, 
the tint of the two being at first equal. A similar slight 
pallor of the disc opposite to the cerebral lesion has been ' 
noted by others in cases of hemianopia of long duration. 

Pressure on the chiasma or nerves at the base of the brain 
is a common cause of optic nerve atrophy without neuritis. 
In the case figured in PI. II. 4, although there had been 
slight neuritis, the atrophy was probably due to this cause. 
The pressure may be that of tumours growing from any of 
the adjacent structures, exostoses from the bone, or aneurisms 
from the adjacent arteries. It not uncommonly results from 
internal hydrocephalus — ^the distended third ventricle com- 
presses the chiasma directly, prraaing first on the upper and 
posterior aspect, where, as Michel has shown, a depression 
may be thus produced, • Meningitis is another cause which, 
while commonly producing optic papillitis, if extending to 
the nerve, may, in rare cases, cause hUndness and atrophy 
without intra-ooular inflammation, by pressure without in- 
flammatory invasion, or it may cause bUndness and atrophy 
out of proportion to neuritic mischief, and often after the 
iiiflamniation of the papilla has subsided. It is probable 
that the local neuritis in these oases ia often much more 
intense than is suggested by the degree of intra-ocular 
inflammation. It is said that obstruction, by embolism or 
thrombosis, of one middle meningeal artery, which supplies 
tlie dura mater around the optic foramen, may be followed 
by atrophy of that optic nerve. Tumours, exostoses, and 
meningitis may damage the nerves in front of the chiasma, 
and so affect the two eyes equally, or one to a much greater 
extent than the other, or one exclusively. The atrophy from 
these causes is white or grey. 

' Conipitisaian aud flkttenitig of the chiunit rrom veutricular dUteu^on 
wu noted bj ClLCMlilin in tha lut ceiitOTf, (" Phil. Tnuis.," Nu. 387, 
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:he optie ner\-e9 causing atrophy may also ocour 
in the optic foramen or in the course of the nerve through the 
orhit. Narrowing of the foramen by bony thickening, and 
rheumatic or syphilitic or traumatic mischief, producing 
presBure at the back of the orbit, close to the foramen, are 
not rare causes of atrophy. Blows on the head commonly 
produce atrophy by direct injury to the nerve, but it is pro- 
bable that they occasionally cause, by the effect of the shook, 
a gradual degeneration. The ultimate atrophy which results 
from these causes is usually more or less distinctly grey in 
aspect, and the grey tint may be as marked as in the form sup- 
posed to be characteristic of spinal'disease (see PI. II, Fig. 3) . 

Mischief in the orbit may cause a process of " retro-ocular 
neuritis." This is assimied when transient signs of congestion 
are present in the disc, accompanied by constriction of vessels 
and the development of tissue adjacent to them ; so that 
ultimately there is considerable narrowing of the retinal 
vessels, as in the atrophy which is consecutive to intra-ocular 
neuritiB. Sometimes the signs of neuritis are more marked. 
The nerve may he thus damaged by the extension of inflam- 
mation to the orbit in erysipelas of the face. 

PapiUitw or comecufiee atropky results from intra-ocular 
neuritis, as already described. 

RetiiMl am/ Choroiditk Atropliy. — Lastly, damage to the 
retina entails an atrophy of the optic nerve, which pro- 
gressea, sometimes slowly, sometimes quickly, but is usually 
incomplete. Now and then atrophy of the optic nerve follows 
a cause which seems to act by giving a shock to the retina, 
that leaves no trace behind — e.g., the complete amaurosis, 
which may accompany the onset of embolism of one branch 
of the retinal artery, and is usually temporary, may some- 
times be permanent, even though all the other branches of 
the retinal artery are previous. Atrophy sometimes follows 
a blow on the eye, as in a case related by Liqueur, in which. 
a blow caused complete amaurosis without visible changes in 
the fundus, and simple atrophy followed. Such cases are of 
medical interest on account of the light they throw on the 
action of some general causes. It ia rarely that any oon- 
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siderabie degree of atrophy follows retinitis. Coramonly.l 
catiBe of retinal atrophy is obvious on opbthalmosoopic 
exaniinatiou, and the medical iitt«reBt of this form is sub- 
ordinate to that of the retinal change. After ohoroiditi« 
the disc has often a yellowiah-red tint, as already described 
(p. 110). 

Anatomical Changes, — ^Atrophy of the optic nerve is 
never confined to the papilla ; the changes are marked 

throughout the whole length of the nerve, and in primary 
atrophy are usually equally distributed. The size of the 
nerve varies very much ; in some forms of primary atrophy it 
is markedly smaller than normal, somewhat translucent but 
scarcely grey, and under the microscope may present merely 
a wasting of all the structures of the nerve, fibres and con- 
nective elements, with, especially in recent coses, products of 
the degeneration of the nerve fibres, granules and globules 
of fat, compound granule cells, " corpora amylacea," and 
other products of degeneration of the nerve fibres. The 
position of the latter may at first be marked by rows of fatty 
particlea. In other cases the nerve may be little diminished 
in size, hut may present under the microscope a great 
increase in the interstitial connective tissue, fibres, and cells, 
with disappearance of the nerve tubules. Commonly the 
change is greater in the circumferential portions of the 
nerve than in the central.^ Occaeionally the reverse is 
the case. In atrophy from pressure on the nerve, its size 
is usually greatly reduced, and the increase of oonnective 
tissue is very considerable. 

In primary grey atrophy the nerve trunk is usuiJly little 
reduced in size, and is grey and gelatinous in appearance. 
Microscopically, it presents an iucrease in the connective 
tissue trabeculte, and an atrophy of the nerve fibres. The 
medullary sheath first disajipears, and afterwards the axis 
cylinder. It is said that the nerve fibres may be reduced to 
fine fibrous threads. Products of myelin degeneration may 
be found in the earher stages. Sometimes the t:liange is 
' Leberi "Arch. f. Oplllh.," i 
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peculiar ; tbere developes round the vessels a peeiiliar 
gelatinous-looking tissue containing a few nuclei and indis- 
tinct eonoenfrio fibrillation. The normal arrangement of the 
trabecule disappears, and a section of the nerve {Fig. 51) 
shows islets and tracts of this tissue, iu the centre of each 
of which a vessel can be traced. They may occupy at 
lea*t half the area of the section. Between them lie the 
fasoiouli of degenerated nerve fibres with little increase in 
their interstitial tissue. In the ease figured, the ati-ophy was 
confined to one optic nerve, and its cause was obscure. The 
same histological condition may be present in the grey 
atrophy of locomotor atasy.^ In other cases of grey de- 
generation (according to Leber's observations) the change 
may be more tmiformly distributed through the fasciculi. 
The degeneration is sometimes found in certain areas much 
more intensely than elsewhere. In a case of locomotor ataxy 
in which sight was not known to be impaired, I found only 
a great increase of tissue, consisting of nuclei and fibres, 
at the nodal points of the trabeoulie, and a little gelatinous- 
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The tmnk of the nerve was gny, and gelitiaous in aspect, and vsb not 
diminiihed in aiie. The otier optic nerve was healthy. The nerve 
fibraa are cooipletely Regenerated, a granular tisane representing tbem. 
The normal trabecul«e hare diuppeared, and through the secHea of the 
e an scattered tracts and islets of n slightly fibriUated, in places 
almost hoBiageneous, colloid looking tissne. Those tracts enclose vessels 
which eta be diatiiigniahed, small in si:;o, and with thickened walls, in 
the centre of each, (x 150.) 

' Of. Ferrin and Poncet's " Atlas " — Atrophy of the Optio Nerve. 
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looking tissue immediatelj adjaoent to the wall of the vessel. 
It would probably be unjustifiable to assume that this repre- 
sents the commencement of the prooess of change. Histology 
has not hitherto afforded much information as to the initial 
lesion in these cases. It is on the symptoms that the theory 
of a primary nerve degeneration is based. 

In cases of primary atrophy of the nerve the retina 
is degenerated only in its inner layers — ^nerve-fibre and 
ganglion-ceU layer, as Virchow first showed.^ The other 
retinal elements may persist in a perfeotly normal condition 
even for many years. Perrin and Poncet could find no 
change, except in the two inner layers, in a case of ataxy 
in which sight had been lost for thirty years. 

The degeneration from damage to the trunk of the nerve 
ascends to the chiasma, and descends to the eye. It is long 
in passing the chiasma, and, even with complete atrophy of 
one optic nerve, the optic tracts are only slightly reduced in 
size, that on the side opposite the affected nerve being rather 
smaller than the other, without naked-eye evidence of de- 
generation ; and I have foimd that the microscopic changes 
are nearly equally distributed through the two.* When 
both optic nerves are degenerated the optic tracts may pre- 
sent the same condition, traceable (as Tiirok pointed out) as 
far as, and involving, the external corpora genicidata. 

Comecntire or Post-papiUitic Atrophy, — The microscope 
shows the substance of the disc to be occupied by nucleated 
connective-tissue fibres, among which, commonly, few or no 
traces of nerve fibres ore to be discerned. Often, however, 
the nuclei, by their grouping, indicate the position of the 
intervals between the fasciculi of former nerve fibres. The 
retinal layers are displaced outwards (Fig. 21), an im- 
portant sign of the preceding swelling, and both they and 
the commencement of the choroid may present some dis- 
turbance. The atrophy of the rest of the retina is confined 
to the inner layer, especially affecting the layer of nerve 
fibres. 

J Virchow's " Archiv," vol. x. 1856. 

3 " Ccntralblatt f. die med. WisaeDsch.,'* 1878, No. 31. 
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Sythptoms. — The symptom of atrophy is affeetion of sight 
proportioned to the damage to the nerve fihrea. The patient 
becomes conscious of a oloud over objects, which increases ; 
of difficulty iu seeing certain minute objects, such as small 
print ; and sometimes of a dark area in some part of the 
field of vision. Examination shows a cliange in sight in 
three directions — (1) diminished acuity of vision ; (2) altera- 
tion in the field of vision ; (3) altered perception of colours. 

1. Diminution in the iiciiifij of tiaion is invariable when 
the atrophy is pronounced ; it is almost always more con- 
siderable in one eye than in the other. In estimating it 
care must be taken to ascertain and correct any errors of 
refraction and defects of accommodation. It may vary from 
a slight degree to complete loss. It is commonly, but not 
always, proportioned to the degree of change in the optio 
nerve visible with the ophthahnoseope. 

2. Alteration in the Jield of vision may be of several kinds. 
It is almost as constant as the diminution in the acuity of 
vision. The form is commonly a limitation at the margin of 
the field, progressing oonoentrically until only a small central 
area is left, such as is shown in Fig. 52. 8uch a limitation 
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may progress much more on one side of the field than on the 
other, or it may progress mneli more in one part of the field 
than in another, so as to cause a sector-Hke defect. Oeoa- 
sionallj the diminution is limited to one-half of the field, 
vertical or lateral. Laatly, in some cases, the first loss is a 
central one, in the middle of the field, a " central scotoma," 
as it has been termed. There is often in these cases dimness 
of the peripheral vision, without oonoentric narrowing of thft 
field. 

3. Colonr-B/iridnets. — In many cases the perception of 
colours IB perverted. There are two methods of testing coloior- 
vision. If the patient poasesaes sufficient intelligenee, he may 
be asked to identify certain colours. If the patient is imintel- 
ligent, the " confusion method " must be adopted, by which 
the colours which are seen alike are ascertained. The former 
method, however, sometimes gives the more valuable in- 
formation. 

Modem physiological speculation suggests that there are 
four fundamental colours, related in complementary pairs, red 
and green, yellow and blue. The area of the field of vision 
in which these colours are seen varies for each. If coloured 
objects are moved from the centre of the field to the peri- 
phery, the first simple colour to be unperceived is green, the 
next red, and yellow and blue are lost near the edge of the 
field for white. Commonly yellow is lost before blue, but 
sometimes the latter is lost first. If the distance at which 
each coloiu- ceases to be distinguished in various parts of the 
field is marked upon a chart, we have a aeries of oonoentric 
lines such as shown in Fig. 03, in which the most internal 
is the field for green, and the most external the field for 
yellow, the outer circle being that for white. The amount 
of bght influences very much the area of the fields, and. 
those shown in Fig. .33 were taken upon a dull day, and 
present the minimum normal fields. Fig. 54 shows the 
respective fields of larger size, and the blue field the most 
extensive. Compound colours are lost sooner than their 
constituents, and the inner circle in Fig. 54 represents the 
field for violet, which is even smaller than that for green. 
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Commonly, in atropliy of the nerve, the first defect is for 
green and red, and blue and yellow are lost subsequently. 
The order of affection is commonly that in which the fields 
are arranged on fho retina. The simple colour first lost in 
paaeing from the centre to the periphery of the retina is that 
first lost in atrophy, green ; and the last to be lost is blue or 
yeUow.^ Thus a girl, lately under observation, suffering 
from disseminated sclerosis and commencing grey atrophy, 
recognized, with the affected eye, every colour except green, 
which she called red or brown. In another ease there was 
entire loss of perception for green only. Occasionally red 
appears to be lost first, A patient with ataxy and advanced 




The fields »re each rather smaller than on a bright day. The aatemk indi- 
cates the fiuDg point, the black dot the pOBltion of the blind spat. 
(Unull; the blue field is larger than the yellaw.) 



' It is daubtfol whether this is trae of violet, which ia a compound colour. 
In some cues (it is said iu hysterical amblyopia— Charcot) violet is first last. 
Sometiines, howeTer, it persists to the last. Abadie suggests, on the theory 
that the ume fibres conduct all colour inipressiona, that the Tirst degenerative 
change In the fibre interferes with its power of condacting the special impres- 
sion excited by green rays, and the further changes abolish its power of 
oondncting the iwpreagions excited by otlier raya, in the order above given. 
("Ann. d'Ocolistique," 1378.) 
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atrophy (under the care of Dr. Buzzard) stated that the first 
loss of the sense of oolour of whioh he was conscious, was 
that he could see no colour In a scarlet geranium. Red 
gravel looked grey to him. Soon afterwards the grass also 
looked grey, and he could not, at a little distance, distinguish 
it from the gravel. When examined, violet alone was seen 
as a colour, he said it looked blue. A medium blue was seen 
as white. Cases have also been met with by Uhthoff, Leber, 
and Treitel in the stage in which perception of red was lost 
and of green was preserved. The loss of perception of colour 
is often rather a colour amblyopia than blindness, large pieces 
of colour may be seen when small spots are not. The 
fields for colour-vision may present alterations similar to 
those already described as occurring in the field for white. 
Abadie^ has lately attributed especial, and certainly tmdue, 




Fig. 54. — Fields of Vision fok Different Colours. 
{After Snellen and LandolL) 

"vv, white ; b, blue ; y, yellow ; R, red ; g, green ; v, violet. These are 
probably the maximum normal fields for each colour. 

* "Auu. d'Oculistique," 1878, and Lebris, " Th^se sur les Differentes 
Formes de 1' Atrophic de la Nerf Optique.** Paris, 1878. 
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importance to the loss of colour-vision as a supposed distinc- 
tion of the parenchymatouB from the interstitial forms. It 
is probably of little eig^nificance aa regards these forms. The 
most oharact eristic loss usually attends interstitial processes. 



Relation of Symptonn toFormo/Afrophii. — It w 
by Leber that the central fibres of the optic nerve, on their 
emergence, probably occupy the most superficial of the 
nerve-fibre layers of the retina, and have the longest course, 
while the fibres in the circumference of the nerve lying 
deepest in the retina end soonest. On this theory a con- 
centric limitation of the field was ascribed to an affection 
of the axial fibres of the nerve, the central scotoma to 
that of the circumferential fibres. Ftirster, however, reversed 
this theory, ascribing the central scotoma to an afEection of 
the axial fibres of the nerve. Recent investigations have 
conclusively proved that Fiirster's view is nearer the truth. 
Two cases have been published, one by Samelsohn,' the other 
by Nettleship and Edmunds,- in each of which a central 
scotoma was found to be due to the degeneration of a tract 
of fibres, which at the back of the orbit occupied the axis of 
the nerve, but in front of the entrance of the central artery 
lay on the outer side. Thus the hypothesis of Ftirster that 
a central scotoma might be an indication of " axial neuritis "' 
is verified. Moreover, the converse verification has been 
afforded by a case recorded by Wilbrand and Biswauger,' 
who found that a peripheral defect in the field of vision was 
due to an affeotion of the circumferential portion of the optio 
nerve. 

Conoentric limitation of the field is very common in all 
fonoB of atrophy. In the spinal and simple progressive forma 
it most frequently begins on the outer side, but may com- 
mence on the inner side above or below. The acuity of 
vision may fail at the same time, or may remain normal until 

' "Centralbl. /. med. 'Wiaseiiach.,'' 1880, p. 418. 
' " Tr«ia. Opbthalmological Society," vol, i. 1881, p. 124. 
> S«e WilbrkDi) : " Klin. Monatflbl. f. AugenheUk.," Dec. 1878 
* " Cenlralbl»tl f. iiieJ. WiBsenach.," 1878, p. 923, from the " Brcslauer 
ArtzL Zflitsclirift," 187B, 
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the field ie reduced to a very small area. When acuity » 
preserved, if the limitation is regular and sharp, central 
colour-vision may be normal, but the fields are reduced in 
area, preserving their normal relation to the field for white. 
When the limitation, although sharply defined, is irregular, 
oolour-vision is usually much impaired (Nettleship'). If, with 
considerable concentric narrowing, acuity of vision has failed 
greatly, colour-vision is usually much impaired or lost. 

A loss of one-half of the field of vision (apart from cere- 
bral hemianopia) is met with chiefly in secondary atrophy, 
especially when the cause is pressure on the ohiasma, the 
temporal halves of the fields being then usually lost 
(see p. 72). But a loss of one-half of the field is met with 
in rare eases of primary atrophy. Thus in a case of grey 
atrophy associated with locomotor ataxy, the patient averred 
that he rapidly lost vision outwards in each eye. When he 
came under observation there was entire loss of the right 
field and loss of the temporal haK of the left field, the loss 
including the fixing point (Figs. 55 and 56). Precisely the 
same affection of sight was present in a ease of tabetic 
atrophy described by Treitel.' 




^^ill^^ 



\ 



/' 



Fields of Vibiok ik * Cask oc Locohotou Ataxy with Guey 
Atrophv. 
The shading iDdicatea loss. The outer dotted line iodicatM the field 
blue, the inner th«t for yellow. 

' " Bridih Med. Journal," 1880, ii, 779, 
* " Arch, f. Ophtb. " vol xxv. 1876, p. 81. 
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Seotor-like deteete in the field are met with in seoondary 
atrophy, especially in cases of injury to the tnink of 
the nerve at the posterior part of the orbit. They also occa- 
sionally occur in simple progressive atrophy and in spinal 
atrophy, A well-marked inBtance of this condition in spinal 
atrophy is shown in Figs. 57 and 58. The patient was in the 
earliest stage of locomotor ataxy. The optic discs were 
grey and the vessels small ; vision was li. y.j, L. 'j. 

Sector-lite defects in primary atrophy may be, as in this 
case, symmetrical, but they are sometimes unilateral, as in a 
tabetic atrophy recorded by Uhthoff,^ where in one eye there 
was a defect of the upper and inner quadrant, and in two 
oases described by Treitel there was a defect in the inner 
and lower part in the right eye, as in the case figured. 

Central scotomata are usually transversely oval, extending 
from the blind point to the fixing point, sometimes involving 
both, sometimes oue only. It is uncertain at which point 
they usually commence. The periphery of the field is usually 
normal, but it may probably sometimes be restricted. There 
is always a loss of colour-vision, and this may be greater 
and occur earlier than that for white. Red and green aiT 
first, and may be only lost. Central scotomata for red are 




Tile ahwling repreKots smblfopis, the black loss, ' 
tli« boundary of the field for red. Where it is a.]: 
graduallv that its limit could iiot bo lui^ertained. 

' •■ Arch. r. Ophth.," vol. nxTi. 1880, jit. 
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shown in Figs. 59, 60, and 61. They axe met with in cases of 
axial neuritis and degeneration, and espeoiallj in eases of 
amblyopia from tobacco. That the latter depends on the same 




LFFT 

Fio. 59 — Diagram of the Left Field of Vision fob Red in a Case of 

Tobacco Amblyopia. 

The outer lino is the boundary of the normal field for white. The boundary 
of the outer shaded area is the minimum normal field for red. Red 
could, however, be seen only in the inner white area, and it could not 
be seen in the central shaded area around the fixing point (*). The 
black dot indicates the position of the blind spot. (For the chart from 
which this diagram was prepared I am indebted to Mr. Nettleship. ) 





Fio. 60. Fio. 61. 

Central Scotomata for Red, embracing Fixation Point and 

Blind Spot. 

No loss for white but considerable amblyopia (16 Jiiger). The patient had 
smoked half an-ounce of shag daily. The dotted line represents the 
peripheral boundary of the field for red. (Nettleship.) 
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pathological condition (axial neuritis) is probable, botb from 
the character of the affection of vision and from the fact that 
signs of congestion or slight neuritis are often observed at 
the papilla- A central scotoma is occasionally met with 
in oonseoutive (papillitie) atrophy. It may occur also in the 
atrophy which succeeds loss of blood, and is probably pro- 
duced by neuritis. Central loss is occasionally met with in 
simple progressive atrophy, but in spinal atrophies it is 
extremely rare — has been said, indeed, never to occur. In 
a case under my care, however, there was central scotoma 
{Figs. 62 and 63), associated with the symptoms of lateral 
and posterior sclerosis of the cord, and some cerebral degene- 
ration ; the existence of slight papiliitis makes it probable 
that axial neuritis existed, and, since the patient smoked a 
little, the influence of tobacco cannot be entirely excluded. 

Peripheral areas of vision, with general loss, are met with 
only in cases of orbital inflammation or in consecutive 
(papillitie) atrophy. The changes in the latter are often 
very irregular. There may be general concentric limitation 
of the field, or, less commonly, a central loss, rarely sharply 
defined. Failure of colour-vision is very frequent, but is 
often less regular iu order than in primaiy atrophy (see 
"Neuritis," p. 71). The colour fields may present very 





MKDICAL OPHTHALMOSCOPY. 

irregular deferts, as in Figs. G4 to 66, representing the fields 
for white, red, and green in a cose of post-neuritic atrophy. 
That for yellow and blue was normal, except for a limita- 
tion below, and to the inner side, corresponding to the field 
for white. They were taken nine month* aftor the Bubsi- 
denoe of neuritis, when acuity had improved to ,^, Uhthoff 
once met with a central scotoma for blue only. 

As a rule there is more or less correspondence between 
the pallor of the disc and the failure of sight, When it is 
considered, however, that the tint of the disc depends on ita 
blood-vessels, and the amount of vision on the integrity of 
the nerve fibres which merely pass through the disc, and have 
a long course on each side of it, it is not surprising to find 
that the correspondence between the tint and vision is not 
always close. A very remarkable case has been recorded by 
Krenchel,' in which the optic discs of a boy became " as 
white as porcelain," although vision was normal. After some 
time, however, sight failed with great rapidity. 



Diagnosis. — The diagnosis of simple atrophy of the optic 
nerve rests especially on the change of colour, and the chief 

difficulty in the diagnosis is due to the degree of pallor 
sometimes seen as a physiological condition. The existence 
of amblyopia, otherwise unexplained, is strong evidence that 
the pallor is pathological. The pallor of the temporal half 
of the normal disc may be great when the physiological cup 
is large, and, as already stated, may easily be mistaken for 
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Fields of Vision fob White, Rrd an*d Gh 

pAPlLUTir ATROrHV. 
',"Ho«piWl« Tidunde," 1878, (juotsd in Virchon 
Tol, ii. p. 474. 



I jBhi«aberidil." 1878, 




( THE OPTIC NERVE— ATROPHY. 



129 



atrophy. It is certain that many normal casea have been 
described as " atrophy of the t-emporal half of the diac." It 
is donbtfiil whether an atrophy is ever, except in toxic caeea, 
(.-onfined to the temporal half of the disc, in which, ordi- 
narily, the ner\'e fibres are very few. Although it is true 
that a slight degree of atrophy may produce the most 
distinct changes in this half of the disc, yet some pallor is 
always to be recognized, in &ncii cases, in the nnsnl as well 
as in the temporal half. The diagnosis of the congestive 
variety of atrophy presents greater difficulties, but rests on 
the uniform distribution of the redness, its soft, velvety 
surface, the slight blurring of the edge of the disc, in com- 
bination with defective vision. 

Beginners sometimes mistake the white crescent of " pos- 
terior staphyloma " for part of the disc, and thus think the 
outer part of the disc, the colour of which is of siich special 
significance, is white. Occasionally, especially in myopic 
eyes, the choroid presents a zone of atrophy, soft edged, 
around the entire circumference of the disc, whicli then has 
an unusual and puzzling appearance. In both these coses, 
however, attention to the fact that the pale zone encloses a 
well-coloured disc will prevent mistake as to its real nature. 

The excavation which accompanies the pallor is of 
secondary diagnostic importance, and it is not often that 
a difficulty in distinguishing atrophy from other forms 
of excavation nrises. It may, however, occur. A large 
physiological cup may be bounded by a narrow rim of 
deeply-coloured disc, the boundary of which from the 
choroid may not be apparent on a cursory inspection by 
the indirect method of examination, and the large, deep, 
Bonietimes grey, cup may be mistaken for the disc. A 
careful inspection of the edge will prevent doubt, and the 
examination by the direct method at once shows the source 
■»f the error. 

The excavation of atrophy commences at the sclerotic ring, 
and this is a character also of another form of excavation, 
namely, that of glaucoma. But the depth of the glauco- 
matous cup, its vertical sides, and the course of the vessels 
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over the edge, and their subsequent disappearance, are 
diagnostic, especially since the pain which is so common 
(though not invariable) in glaucoma is never present in 
simple atrophy. 

Prognosis. -The prognosis of atrophy of the optic nerve, 
on whatever cause it depends, is always imfavourable in pro- 
portion to the actual destruction of fibres which has taken 
place, and to the extent to which the causes influencing the 
disease are beyond control. Simple primary atrophy is 
usually due to a tendency to degeneration beyond all influ- 
ence, and the prognosis is, in this form, the least favourable. 
This is especially the case when the atrophy is associated 
with sytnptoms of degeneration elsewhere in the nervous 
system. Secondary degeneration is often the consequence 
of the operation of oAuses which may pass away, and the 
prognosis is less um'l'ormly grave than in primary degene- 
ration. It must, however, always be somewhat uncertain, 
since it is often very difficult to form an accurate opinion of 
the nature of the process causing the damage to the nerve, 
on which the secondary degeneration depends. In the 
congestive form the prognosis is perhaps rather better than 
in the other forms. In the atrophy which is consecutive to 
intra-ocular neuritis, we are able to form a more accurate 
estimate of the course of the affection by the fact that, as 
long as the new tissue of the disc goes on contracting, the 
damage to the nerve fibres increases, and the sight will go on 
failing. If sight is lost from such contraction some time 
before it reaches its maximum, the prognosis is very grave. 
If, however, the loss of sight is incomplete, or only becomes 
complete when the subsidence is nearly over, some sub- 
sequent slow improvement may be hoped for, and this may, 
in less severe eases, be very great. In a case which I have 
published elsewhere,' for example, probably of tumour in the 
middle lobe of the cerebellum, there was at first double optic 
neuritis, with great swelling. On the subsidence of the optic 
neuritis, six montlis later, it had diminished in both eyes to 

1 "Trans. Ophth. Soc.," i. 117. 
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jij. After this the disc atrophied, biit at the same time 
vision improved, until, fifteen months after the first ohBer- 
vation, it had risen to 'i, and the pupils, which had shown 
formerly no reaction to light, again acted morraally. Under 
all circumstances, it is unhappily true that a disc which has 
lost all its normal tint never regains its vascularity, and 
useful vision is scarcely ever recovered. 

Some prognostic indications may also be drawn from the 
form of the affection of sight. The gravest, that which 
indicates not merely damage, hut destruction of nerve fibres, 
ia considerahle contraction in the field of vision. In propor- 
tion as this is extensive the prognosis is grave. Lessened 
acuity of vision ia of less serious prognostic significance. 
The change in colour-vision is least grave when this depends 
on a toxic cause, or on neuritis ; hut is most grave when it 
is due to a primary degeneration, and occurs early. Central 
sootomata rarely go on to complete atrophy. 

Although the chance of restoration of useful vision in pro- 
nounced atrophy is small, in some cases the progress of the 
disease may bo arrested, for a time or permanently, and even 
improvement obtained, occasionally considerable in degree. 

Tre.*tment. — ^The treatment of optic atrophy is essentipJly 
that of the general condition on which it depends — toxic 
influences ; excesses, sexual, physical, mental ; cerebral and 
spinal disease, the " neuropathic constitution," &c. The 
treatment of many forms of atrophy which are due to an 
isolated ocular condition is beyond the scope of the present 
work. Cerebral processes may be to some extent influenced 
by treatment. Although it is not certain that there is such 
a thing as an actual syphilitic atrophy, yet atrophy does often 
result from syphiHtio intra-cranial disease, and may greatly 
improve with the removal, hy appropriate tieafment, of its 
cause. Scrofulous brain disease, again, may often be bene- 
SoiaUy influenced, and its effects greatly lessened. In other 
cases couuter-irritation, local depletion, purgation, and the 
like, effect good. 

In eases of primary atrophy, which are the result of a 
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neuropathic tendency, the treatment has to be directed to the 
general health, and neryine tonic* are the chief agents to be 
employed. Nitrate of silver has been fiDund useful in some 
caaea : in others phosphorus, in others strychnia. The hypo- 
dermic injection of strychnia, so usefid in amblyopia without 
opbthalmoBcopic signs of atrophy, is of little service where 
these are present. Quinine and iron are in some cases very 
useful. 

When perception of light is not entirely lost, tie retina 
may he readily stimidated by an interrupted voltaic current, 
so as to give rise to a sensation of light, and this has suggested 
repeated stimulation of this character as a means of treating 
optie nerve atrophy. Some improvement, following treat- 
ment with the eoutinuous current, has been observed by 
Pye-Smith' and Gunn* in a few of their cases; the ex- 
perience of others has also been generally unfavourable. 
I have tried it in many cases, but without results which 
oould reaaonablj' he ascribed to the treatment. 

THE RETINA. 

Apait from the vessels and the optio diso, the changes in 
the retina wliich are of medical importance, are those which 
are special to certain general diseases, such aa syphilis, albu- 
minuria, leucocj-thiemia, pemieious anoemia, and the like. 
They will be described in detail in Part II., in the sections 
ou the ophthalmoscopic changes in the several diseases. The 
only common feature which these morbid states possess, is the 
development in the retina of haimorrhages and white spots 
and patches. The htemorrhages, their characters and signi- 
ficance, have been already described (p. 25). It may be 
convenient briefly to describe the forms of white patches 
which the retina may present under pathological conditions. 

A diffuse, slight opacity of the retina may he due to the 
derangement of its normal structure, resulting from the 
effusion of serum among the structures which compose it. 
Such diffuse opacity occurs in embohsm, neuritis, ' and 

' ■' British Med. Jourusl." H»y 18, 1872. 

• "Ophtb. Hosp. Eep.," vol. i. pt, a, Juno, 1881, p. 181- 
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albominuric retinitis, tut in all, and especially in the latter, 
it is usually associated with structural phaogee. Oircum- 
Bcribed opaque white spots are due to change other than 
that of simple (edema, and commonly of four varieties : (1) 
Fibrinous exudations which undergo coagulation ; (2) the 
accumulation of corpuscles, similar in appearance to those of 
the nuclear layer, and also to the white corpuscles of the 
blood, BO that it is doubtful from which source they are de- 
rived ; f -3) fatty degeneration of the retinal elements, perhaps 
also in part of fibrine frara the serum effused in simple 
(edema, and of the remains of hlood clot ; (4) a fihroid change, 
a process of " sclerosis " of the retinal elements is described as 
an occasional cause of a white spot, but is more frequently 
confined to the perivascular tissues and vessel-wall. 

These conditions are frequently combined. The fatty 
degeneration may exist alone, as the sole cause of a white 
spot. Corpuscular accumulation usually involves a good 
deal of fatty degeneration in the cells and in the disturbed 
retinal elements. Sclerosis of the retinal structures is also 
in moat casea associated with fatty degeneration. 

It is often impossible to say, from the ophthalmoscopic 
appearance, on what change the white spot depends. Minute 
granular-looking spots, brilliantly white, are commonly due 
to tatty degeneration of retinal structures or of leucocytes, &c. 
Larger wliite spots, if soft edged, are commonly effused fibrine 
or accumulations of leucocytes, especially if situated beneath 
the nerve-fibre layer. Fatty degeneration of the retinal 
structures is, however, commonly associated. White spots in 
the superficial layer of the retina, most common in Bright's 
disease, are due usually to degeneration of the nerve fibres. 

Growths in the retina sometimes occiu- in eases in which there 
ore other growths elsewhere. The disc shown in PI. III. 4 
wa« from a boy who had cerebral tubercles, and whose other 
eye was the seat of a tubercular growth behind the retina. 

The occturrence of miUary tubercles of the retina has been 
suspected by many observers. White spots are sometimes 
seen adjacent to the disc in cases of tubercidar meningitis, 
and such a spot In one case I found to be made up of 
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lymphoid cells like tliose of the nuclear layers in wMch it 
was situated. Bouchut has seen wliitfi spots at a distanoe 
from the disc, near the vessels. Microscopically, he always 
found them to contain only products of fatty degeneration. 
He suspected them to he caseous tubercles, but there waa 
no direct evidence that this was their nature (see Part H.). 

Since the white spots in the retiua which have been de- 
scribed, are present in many forms of retinal disease which 
occur secondarily to, and are aigoiflcant of, general diseases, 
it is of great importance to distinguish them from other 
appearances which have a different significance. 

First, it is necessary to distinguish whether the white spot 
is in the retina or in the choroid. Most choroidal white spots 
are due to atrophy of the choroid, and their distinction is easy. 
The atrophy of the choroidal pigment permits the white 
sclerotic to shine through ; some choroidal vessels may have 
escaped destruction and course across the white patch ; its 
edge is alwaj's more or less irregidar, and usually much pig- 
mented ; or the choroid may exhibit adjacent slighter dis- 
turbance. It is easy to recognize by the "parallactic test" 
(also in the direct method by attention to the time required 
for the necessary change of accommodation) , that the exposed 
sclerotic is some distance behind any retinal vessels which 
pass in front of it. Occasionally, however, a white spot in 
the choroid is due to a recent formation, an inflammatory 
"exudation," or a growth such as tubercle. This is pro- 
minent, and may be diffictdt to distinguish from a white 
spot due to change in the nuclear layers of the retina. In 
some cases a little pigmentary disturbance in the neighhour- 
liood raay be seen ; in others the white surface is distinctly 
so far behind the retinal vessels as to be obviously at the cho- 
roidal level. If sufficiently prominent to disturb the course 
of the retinal vessels, the prominence may be recognized and 
Meen to be considerable in degree. In other cases, the con- 
(Utions of origin of the spot may assist the diagnosis. It 
must be remembered that large choroidal exudations may 
cause opacity of the overl^Tug retina. 

White spots due to the persistence of the white sulratance 
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of the retinal uerve fibres, or to connective (issue at the back 
of the vitreous, may be mistaken for new fomiations in the 
retina. Thej have been already spoken of. Pigmentary de- 
posits in the retina may be left after extravasation of blood, 
but sucli are always small. More extensive pigmentation ia 
commonly the result of the aooumnlation in the retina of 
itfi disturbed pigment, and is a consequence of oboroido- 
retinitis, or it is a result of the so-called retinitis pigmentOBa. 
Retinitis pignientosa appears tii have some obscure con- 
aection witli morbid states of the nervous system. It occurs, 
as Liebreich first pointed out. very fi-equently in the offspring 
of marriages of consanguinity. It lias been thought to be con- 
nected with inherited syphilis, but the evidence on the subject 
scarcely supports the theory. It often oecui's, however, in 
families in wliich there is a history of nervous disease. This 
is well illustrated by three out of four cases of the diaeaae 
narrated by Mr. Nettleship.^ Of the first patient, two cousins 
were epileptic and two insane. Of the second, the grandfather 
and great aimt were insane, and an aunt half imbecile, and 
a brother pai-aplegio. Of the third patient, the mother was 
epileptic, and probably also suffered from retinitis pigmentosa. 

THE CHOROID. 

Choroidal changes, like those of the retina, are for the 
most part the result of special diseases, and their characters 
will be described in greater detail in Part II. Htemorrhages 
are rarely seen, although their consequences are sometimes 
met with. The common changes consist in white spots and 
the disturbance of the choroidal pigment,- which so constantly 
results from any changes in its structure. The white spots 
are either new formations or patches of atrophy. The distinc- 
tions between them have just been alluded to in describing 
the diagnosis from retinal changes. White spots, not atro- 
phic, are the result of inflammation, or growths — tubercle 
or lymphadenoma. The latter are extremely rare, and only 
occur when the general lymphatic disease is well marked. 
Tubercles are isolated and small — rarely large. Pigment 
' "Ophth. HoBp. Rei.."ix. 170. 
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may be seen adjacent to the oliler formations. The evidenoe 
of the general disease is almost always so prominent a^ to 
prevent the possibility of error. In acute choroiditis the 
white iiatehea are large and numerous : the signs of the 
dyBoraaiffi associated with growths are absent, and there is 
often a well-marked history of syphilis. The resulte of 
previous choroiditis are very conspicuous atrophic and pig- 
meutary changes, often associated with pigmentary deposits 
in the retina. It must he remembered that this pigment 
frequently occupies only or chiefly the peripheral portions of 
the choroid, and an examination confined to the neighbour- 
hood of the optic disc may he insufficient to disuflver it. The 
changes are very important, on account of the frequency with 
which the inflammation causing them i.s the result of syphilis. 
They are also interesting to the physician as associated, in 
some other cases, with evidence of a family tendency to 
ner\'ous disease.^ It is possible that inherited s^'philis may 
be the link between these morbid states. 

Choroidal exudations (local) aometimea occur about puberty, 
resembling choroidal tubercles, and it has been suggested that 
those are really foci of scrofulous or tuberculous inflammation. 

Chronic choroidal degenerations sometimes occur as a 
senile change, possibly in consequence of general arterial 
degeneration.- Circumscribed changes may result from 
haemorrhage. Amyloid degeneration of the choroidal arteries 
was found by Kuapp in a case in which haemorrhage occurred. 

Embolism of choroidal vessels was beUeved by Knapp to 
be the cause of morbid appearances in two caaes of heart 
disease observed by him.^ In each there was sudden affec- 
tion of sight, at first general and then central, accompanied 
by ochromatopfiy. Corresponding to the scotoma, there was 
a localized retinal opacity with hyperaamia, The opacity, 
ascribed to effusion, extended to the optic disc. Sight, and 
the appearance of the fundus, ultimately became normal. 

' IiiatanctH of tbis have liccn rekt«J by Mr. NetClcahip. (" OpliCb. Hog]). 
Eep.,"ix. 178.) 

' HtitehinKMi and Tay : " 0|ilith. Hon|i. Rep,," vol. viii. Poncet -. "Ann. 
J'Ocnlut,"lS75. 

• "Areli. r. Ophth.." Bil. xiv. 



PAET II. 

OPHTHALMOSCOPIC CHANGES IN SPECIAL 

DISEASES. 

DISEASES AND INJURIES OF THE NERYOUS 

SYSTEM. 

DISEASES OF THE BRAIN, 

In diseases of the brain, two forms of ophthalmoscopic 
change may be met with : — ^Firstly, those which are a con- 
sequence of the general condition by whicli the cerebral 
disease is produced — associated changes ; and, secondly, those 
which are the consequence of the cerebral disease — consecu^ 
five changes. 

Anjemia and Hyper-«:mia of the Brain. 

It has been supposed that the st«ite of the circulation 
in the eye and brain correspond, and that the ansemia and 
hypersemia of the brain are revealed by similar conditions in 
the fundus oculi, and especially in the vessels of the retina 
and optio ner\'e; the vascularity of the choroid being too 
great to permit of the recognition of any change in its 
circulation. But, as already stated (p. 19), this conclusion, 
if true at all, is true only within narrow limits. Local 
influences, chiefly perhaps the intra-ocular tension, so in- 
fluence these vessels, that they undergo little alteration 
when changes occur in the condition of the vessels of the 
fandn. The eyeball participates in variations in the blood- 
supply to the whole head, but it does not share simple 
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vascular states of the brain (in which the rest of the 1 
does iiot participate) to a degree that cau render it an index 
to the existence of those states. This statement apphea 
espeeiallj to the retinal vessels : it is in these that 
alterations can be most readily perceived. It applies ako 
to the optic nerve ; hut in this, alterations are more readily 
produced hy encephalic changes, although to only a slight 
extent and not, perhaps, in a direct manner. 

Cerrhnil Hi/pei-iFini'i. — There is no sufficient evidence to 
show that the vascularity of the disc or retina paxticipates in 
any transient cause of cerebral congestion, unless the whole 
head suffers. But in some cases of long- continued vascular 
disturbance, and in morbid states which are ascribed, with 
some jirobabilily, to cerebral congestion, ophthalmoscopic 
changes are sometimes to be seen — a transient increase of 
colour, sometimes with slight blurring of the edge. But in 
most of these cases there is evidence of grave functional 
disturbance of the brain or prolonged hypertemia. InsTances 
are such congestions as are shown in PI. I. I and 2, and 
the bright injection of the discs described by Macnamara 
as occurring during the headache produced by exposure 
to the tropical sun, increasing to papillitis when actual 
meningitis is developed. 

This conclusion — the absence of any marked vascular 
alteration in the eye in changes in the tierebral circulation — 
is at variance with early statements and a priori theories ; 
but it is abundantly supported by skilled observers.' 

> See, fur iusUuce, the statements ot Uauz, Schiiiiilt- Rim pier, siid uthen, 
at the discussion at Heidelberg, reported iu the " Ann. d'Oculiatiqiie," 
vol, ixxiv. 1875, p. 263, et seg. 

It most be remembered that " congeatiou of the brain" as > name ii 
exceediBglj conreaienl, eBpecisJly la tbaso who Are called "ttady dik- 
gDOsicianH," but for whom " UDScrapuloua naincrs " would be a more eioct 
desigliBtiop. Ajiart from these, hoivever, the cooditioD is inroked with > 
readiness that caimot but excite eurprioe in those who know how different 
is the signilii'aiice of the sympt«iD8 it b uonsideied to cause. Further, the 
evidence that maj sufllce for " practical diaKnosis " is oftcD wholly insdequate 
for scienliiic reasoniug, Verj red discs, simply suftgeative of cerebral 
coDgcBtion alone, prove noUiiiig. To bo of sigoilicauce the redness most 
lessen it) an unequiToca! deijree as the aymptoine go. 
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Lastly, it is prohublf tliat when cerebral hyperfemia is 
due to blood states, the cause may also influence the optio 
disc and induca oongestioB. But this has not yet been 
proved. 

AtKPmiri of the Brnin ia rare as a primary vascular con- 
dition, escept as part of a general cephalio anaemia. It is 
possible that in the same stage of an epileptic fit in 'which 
there is pallor of the face, there may also be pallor of the 
disc ; but no evideiice of this fact has at present been 
obtained, and it is unlikely. Indeed, it is questionable 
whether any diminution in the tint of the disc has ever 
been observed to coincide with a diminution in the amount 
of blood within the brain alone. It is nut probable that 
there is such a diminution at the onset of an epileptic fit ; 
the pallor of face usually precedes instead of following the 
onset. 

When the cerebral antemia is part of a similar state 
affecting the whole heod, the retina certainly participates, 
although it is not ofteu that an opportuiiity is obtained of 
observing this with the ophthalmoscope. But loss of function 
of the retina affords evidence of its participation; transient 
loss of sight, probably from this cause, may follow syncopal 
seizures. In on instance that came under my observation, 
a lad engaged in a atooiiiiig occupation in a hot crowded 
room, feit faint, and went out into the cool night-air. On 
re-entering the room he could not see : the room was 
absolutely dark to him. After sitting still for a few minutes 
sight slowly returned. It is hardly conceivable that the loss 
of sight was the result of aua'niia of the brain, because the 
other cerebral functions were scarcely affected, and the loss 
of sight persisted after he otherwise felt quite welL 
Probably the retina shared the cephalic aniemia {due 
to heart-failure), and suffered in function more and longer 
than the brain. ^ 
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: Brain. 



Acute general inflammation of the brain oannot occur 
except in association with meningitis. The latter is the 
predominant lesion, and to it the symptoms are ciistomarily 
ascribed. Certainly, of ophthalmosoopio changes in acute 
inflammation of brain without meningitis, we know nothing. 
Of ootirae such cases of " active hypememia " as those 
described in the laat section, as occurring from the effects 
of insolation, may be regarded as cases of encephaHtia. 
There is no sharp line to be drawn between " active con- 
gestion " and " inflammation," but there appear to be no 
pathological facts to warrant us in regarding the morbid 
process in these cases as actual inflammation. Local aoute 
inflammation is probably always secondary. But it is 
probable that any local inflammation of the brain vrill cause 
neuritis if it continues for a sufficient time. 

There is, however, a class of cases to which the term 
" chronic encephalitis," or, perhaps, more accurately, " chronio 
eerebritis," appears fully applicable, and in which there may 
be very marked ophthalmoscopic changes. These cases pre- 
sent evidence of mental and motor failure, the latter may be 
local and attended by convulsion. Death may be preceded by 
coma. Headache is often severe. There are not the tremors 
or mental peculiarities of general paralysis, the symptoms 
resembling much more closely those of cerebral tumour. 
Post-mortem there is no sign of meningitis ; the brain may 
present evidence of degeneration, sometimes of wasting, but 
no " focal " disease. Such eases may he attended by optic 
papillitis very similar to that found in cerebral ttmiour, due 
most probably to the propagation of an irritative process 
from the oerebrum along the nerves. A well-marked case of 
this kind has been described by Huglilings- Jackson,' Dr. 
Sutton's microscopical examination of the convolutions showed 
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only an undue number of the " spherieal nuclear bodies," and 
in places, instead of the normal pyramidal nerve oella, were 
large nimibers of staining nuclei, with unstaining oell-bodiea 
around them. In places these nuclei were aggregated into 
groups of ten or twenty. The neuroglia was more granular 
than that of a healthy brain. The optic nerves, examined 
by myself, presented the characteriBtics of moderate papillitis, 
the swollen papillro being infiltrated with nuclear bodies 
similar to those seen by Dr. Sutton in the brain. Similar 
corpuscles were so abundant throughout the optic nerves 
as to justify the assumption that the neuritis had been 
*' descending " (Pigs. 47, 48). A case putlislied by Noyes, in 
IS?'*!, was probably similar. Double optic neuritis, passing 
into atrophy, was accompanied by severe pain in the head, 
and paralysis of various cerebral nerves and unsteady gait. 
After death, no lesion of the brain was discovered. More 
recently, a well-marked case of the same kind, also accom- 
panied by optic neuritis, has been recorded by Stephen 
Mackenzie.^ 

In the rare ooaes in which hfemorrhage, or softening from 
vascular occlusion, causes optic neiirifls, the effect is doubtless 
produced through the agency of secondary inflammation. 

Cases are sometimes met with in which we have a diifi- 
cmlty in assigning to inflammation or growth the chief shore 
in tbe morbid process. Such cases may be accompanied by 
descending neiuitis, and simulate closely the symptoms 
of cerebral tumour. PI. VT. Fig. 2 shows the optic disc in 
such a case. In this case, local injury, years before, had 
caused the production of cheesy degenerating tissue beneath 
the membranes over certain convolutions, and a more widely 
spread but irregularly distributed meningitis had led to 
vasoolar disease, from the eft'eots of which the patient died. 
The optic nerves were infiltrated with leucocytes, and 
"miliai'y abscesses" were found in the optic tracts (Figs, 
a:J and 33). 

' " BrsiD," vol. ii. p. 267. 
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Associnteil C/innges. — The common form of cerebral 
liaimorrhage is due to the rupture of " miliary aneunBins " ; 
that is, minute arteries suffer in the nutrition of their wall, 
which yields liefure the blood -pressure, and the dilatations 
t.hua produced ai-e called aneurisms. The conditions which 
give rise to these aneurisms seldom influence the arteries of 
the retina, but the capillaries suffer in a aimilar manner very 
frequently, and thus small extravasations occur. In Pig. 
3, p. 17, are shown capillary aneurisms from a case in 
whidi cerebral and retinal liEemorrhagea ooexisted. These 
associates, rotinal and cerebral aneurisms, occur, however, 
almost exclusively in kidney disease. Aneurisms on small 
arteries, the true "miliary aneurisms," are rare. Probably 
this is due to the uniform support afPorded to the arteries of 
the eye. Aneurisms are also depicted in PI. XII. from a 
case in which all the conditions for the production of cerebral 
htBmorrhago were present in extreme degree. It is taken 
from a woman aged thirty-six, who had advanced kidney 
disease with great cardiac hypertrophy, and very high 
arterial tension. On ophthalmoscopic examination there 
was obvious change in the coats of all the branches of the 
retinal artery — chiefly thickening of the outer eoat. There 
were several large hEemorrhagcB, and in a few places 
aueurismal dilatation of the vessel. 

Relmil Htemorrfiai/fK, however, are present in a coiwider- 
able number of cases of cerebral hfemorrhage, and furnish an 
indication of considerable value. Their most frequent cause 
is that which is the most frequent cause of cerebral hiemor- 
rhage, Bright's disease, especially the granular kidney. 
They may exist, as in PI. IX. 1, without any other retinal 
change, or may form part of the special retinitis (PI. X 1 
and XII. 1). [n either case they indicate the existence of 
the conditions which favour vascular degeneration and 
rupture. In the retina shown in PI. X, 1, for inst&noe, 
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capillary dilatations and other changes were found. 
The retinal hEumorrhages are often associated with cardiac 
hypertrophy. They thus may accompany all the most 
potent causes of cerebral bsemorrhage. It must not be con- 
cluded, however, that the presence of albuminuric retinitis 
proves a cerebral lesion to be hEomorrhagic, The disease of 
the kidneys is a cause, not only of the minute nneuriams that 
lead to hremorrhage, but also of the atheroma of the larger 
arteries that leads to thrombosis within them. Hence, 
softening due to the closure of atheromatous arteries is 
often associated with retinal changes due to kidney diseaae, 
and the latter have little weight in the differential diagnosis. 
They point strongly to one of these two lesions, but leave 
uninfluenced the indications furnished by the state of the 
heart and the character of the onset. 

In other conditions retinal hemorrhages have a similar 
Bignificance. They point to a state in which cerebi-al hfemor- 
rhoge is likely to occur. Their significance is also more 
decided, since these other causes of retinal hjemorrhage do 
not produce arterial atheroma. They occur, for example, in 
pernicious anojmia (PI. XI, 1) and in leucocythieniia (PI, 
XI. 2). and in the latter disease the brain stands second in 
frequency as the seat of internal haomorrlmge.* 

But although retinal haemorrhages point to the existence of 
conditions such as may lead to cerebral htemorrhage, and are 
thus of great importance as indications of the need for oare 
in avoiding the exciting causes of hccmorrhage, their signifi- 
cance as indications of the probability of the occurrence of 
apoplexy may be overrated. They are not uncommon, as in 
old and gouty persons, who do not suflfer subsequently from 
cerebral htemorrhage. Perhaps this is, in part, duo to the 
fact that the conditions in which they arise are such that 
many other causes of death coexist. Moreover, the existence 
of the conditions favourable to an event does not neoesaarily 
involve a balance of probability in favour of the 
of that event. 

* Retinft! hicmorrhages not included. See the writeTs article □ 
locjthwniiii," " Reynolds' 8yBtBn 
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Among the very rare eaufles of cerebral hoBmorrhage are 
ejphiliB and benrt disease ; the occasional changes in the 
fiindiia may thus conceivably be of service in the Jifferential 
diagnosis, that from heart disease being embolism. The 
coincidence haa not, however, been hitherto observed. One 
reason for this may be that flie htemorrhage from these 
causes is usually due to the rupture of an aneurism, and ia 
seldom survived. 

Comrai/ivi- Chainjcu. — Htemorrhage into the substance of 
the brain is not usually attended with any ophthfllraoseopio 
changes. So rarely have any alterations in the fundus been 
seen, that they may be said almost never to occur during the 
first few weeks after the onset. Neuritis has, however, beenmet 
with in a few instances. But its rarity is so great that the 
question arises whether, when met with, it has really been due 
to the cerebral lesion ; and thu question is certainly justified, 
because other causes of optic neuritis are seldom absent in 
cerebral htemorrhage. Kidney disease and constitutional 
gout are sufficient to explain the occurrence of optic neuritis 
when it exists alone, and equally so when it is met in associa- 
tion with a malady that has not yet been proved to be, alone, 
an adequate cause. But here, as in so many other conditions, 
the insufficiency of a cause acting alone, does not exclude some 
influence when it is in association with some other cause. 
There is evidence that inflammation of the brain will produce 
optic neuritis, and that any process that excites second- 
ary inflammation may therefore assist in the causation. 
Haemorrhage always causes such secondary infiammatioD, 
just as does a traumatic lesion of the brain. Indeed cerebral 
htemorrhage may be regarded as a traumatic lesion which has 
no pxternid origin. Although the secondary inflammation 
seems to be insufficient, alone, to excite optic neuritis, it may 
determine the occurrence in conjunction with so potent a 
cause as the blood-state of gout, or that produced by kidney 
disease. This is probably the explanation of the few oasesin 
which considerable optic neuritis has been observed in oases 
of pure htemorrhage. One such case has been described by 
Hughlings- Jackson : ten weeks after an attack of cerebral 
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hEemoiTliage, the discs presented the appearances of the later 
stage of neitritis. The patient died a week suhsequently, 
and the necropsy revealed a large extravasation into the 
middle cerebral lobe, and a few specks of htomorrhage into 
the corpora quadrigemina. Another case is recorded by 
Bristowe.' The hiEmorrhage was in the posterior part nf the 
optic thalanitis. Robin* mentions a case with well-marked 
neuritis, such as is met with in tumours, in which the autopsy 
revealed a clot of blood, the size of a walnut, compressing 
the pons. In this ease the neuritis can hardly have been 
the result of the extravasation. In a eaae described by 
Gemuseiw,* double neuro-retinitis was obeerved during life, 
and, after death, niimerous htemorrhages were found in the 
brain. 

In many cases of intense optic neuritis met with iu cerebral 
hfemorrhage, the blood has been extravaBated into a soft 
growth in the brain, to which the neuritis has really been due. 
In one case, in which the neuritis had been watched during 
life, a careful observer who made the post-mortem reported a 
large clot surrounded by secondary softening, but the latter 
was really a very soft grey glioma into which the hamor- 
rhage had occurred. 

■Wlen, however, the lisemorrhage is into the meninges, 
ocular changes may exist — shght optic neuritis. The htemor- 
rhage may pass into, and distend, the slieath of the optic 
nerve, as has been found (in a case of ray own) in meningeal 
hfemorrhage from fracture of the skull, in rupture of an 
aneurism of the middle cerebral (Mackenzie), in rupture of an 
intra-cerebral extravasation into the meninges (llichel), and 
in hsemorrhagic pachymeningitis (Manz). Opacity and blur- 
ring of the outline of the disc with slight swelling may bo 
thus produced. Retinal extravasations may co-exist, as in 
a case figured by Ponoet.' Early changes in the papilla, in a 

' "Trans. Oplitli. Sor.." vi. 383, 

= ■■ Des Troulilee OcuUirM <]tnfl U» MaluliBx de I'EniBplisle," Paris, 1880, 
p. 284. 
» "Klin. Monstslil. f. AiiKeiih.^ilk.," I8S0, p. 3S0. 
* "Atlai" of Perrin and Poui^et. 
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ense of undoubted cerebral haomorrhage, would thus be evi- 
dence that the blood was effused into the meninges. It is 
said (by Knapp and Liebreich) that a peculiar pigmentation 
of the outer peripheral part of the disc, within the sclerotic 
ring, may be an ultimate consequence of such haemorrhage. 

In rare cases optic nerve atrophy has been met with in 
association with cerebral haemorrhage. Thus a case is 
recorded by Vulpian^ in which blindness supervened on an 
attack of apoplexy. Death occurred fifteen years later, and 
the remains of an old haemorrhage were found in the left 
corpus striatum. Both optic nerves and optic tracts 
presented grey atrophy. The connection between the two is 
probably indirect. 

Cerebral Softening, 

In softening of the brain, marked ophthalmoscopic changes 
are rare as the result of the cerebral mischief, although occa- 
sionally present, as several reliable cases testify; and I 
believe that slight changes are more common than in cerebral 
haemorrhage. Most of the cases in which alterations have 
been found have been cases of softening from embolism, not 
from thrombosis secondary to vascular disease. Changes in 
the fxmdus oculi, moreover, sometimes result from the same 
causes as those which lead to the cerebral mischief. 

1. Embolic Softening : (a) Associated Changes. — ^Em- 
bolism of the trunk or of a branch of the central artery of 
the retina may occur before or after embolism of a cerebral 
artery ; very rarely at the same time (see p. 34.). When the 
two occur at the same moment, the demonstration of the 
nature of a cerebral lesion is brought almost to its most 
complete form. The only defect in the demonstration is 
that the plug in the artery cannot actually be seen. An 
instance of such coincidence is afforded by tlie case illustrated 
in PL XII. 2. In this, however, the proof was completed 

^ (ialezowski : " Journal d'Ophthnlmologie," Jan. 1872. 
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hy post-mortem inspection. The plug in the retiual artery 
is shown in Fig. 4, p. 36.' 

(/*) Coii^i'riifir'f C/i'iii;jes. — When the artery plugged is the 
middle cerebral, marked disturbance of the circulation might 
be expected in the eye which derives its blood-aupply from 
the same trunk. Any signs of such disturbance have, how- 
ever, hitherto escaped attention, and probably the free 
anastomoses of the circle of Willis carry off any excess of 
pressure. 

If the condition of the discs is oarefidly observed from 
time to time, I believe that a state of congestion may often 
be observed a few weeks after the onset of embolic softening, 
especially in those cases in which the cerebral damage is 
extensive and leads to mental change. PI. I. Figs. I and 8 
show such an appearance in a young man with mitral 
disease and left hemiplegia." Actual neuritis has been 
observed in a few eases, distinct, moderate in intensity, 
coming on a few days or weeks after the cerebral lesion, 
running a subacute course, and slowly subsiding. One of 
the best marked cases of the kind has been recorded by 
Broadbent," in a man, aged nineteen, with mitral disease, 
who was seized with left hemiplegia and impainnent of sen- 
sation. Nine days after the onset of the hemiplegia tlie 
margins of the optic discs were ill-defined ; there was 
swelling, with an nnduly vascular " woolly " appearance, the 
retinal veins were large, dark, and tortuous, the arteries 
visible, but small. By the eighteenth day the paralysis had 
improved considerably, but the papillitis persisted, sight 
being normal. Six weeks after the onset, he was walking 
about the ward, and the papillitis was subsiding. A fort- 
night later the outlines of the discs were becoming perceptible, 

' For fnller iiet»ils aeo deacription of the j)l(ite. 

* Tlie increased redocsa of tba disc, with slightly aaften<>d outline to 
indirect inisffe, developtd in both eyes under ol^crTation, wid -was so 
marknl that I thouRht neuritis was coniiug on. It became stationary, how- 
tytt ; K«D lesnned in tbo left eye, atid much mora elovly in the riRlit. 
Coinciibntly with it there w*i marked and increasing mental failuiv, perBiatencc 
of the complete hemiple^a, and npid development of the ankle-clonus. 
» •• Cliu. Trans.," vol. ix. 1878, p. 03 
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the papillsB being still red and rather prominent. He sub- 
sequently had some convulsive attacks and symptoms of 
ulcerative endocarditis, and died four months after the onset 
of the hemiplegia. There was softening below the posterior 
comu of the right lateral ventricle, extending to the tip of 
the occipital lobe, and involving the tail of the corpus 
striatum and the fibres passing from the thalamus to the 
occipital lobe. The part softened was in the region of the 
posterior cerebral, but no obstruction of this vessel was 
found ; the calcarine artery could not -be traced. 

Double neuritis, with slight changes in the contiguous 
retina, was seen by Stephen Mackenzie^ in a case of left 
hemiplegia, no doubt the result of embolism of the right 
middle cerebral artery. The softening found five weeks after 
the onset was slight, and the middle cerebral was pervious, 
although thickened, the probability being that the plug had 
broken up and had been carried on into some of the terminal 
branches of the artery. Splenic infarctions were also foimd. 
Three days after the onset, the discs (previously normal) were 
swollen, and three weeks later the swelling persisted, but 
with a good deal of opacity, the vessels being " buried in 
exudation." One or two hcemorrhages existed close to the 
discs. The appearance of the discs. Dr. Mackenzie has in- 
formed me, was precisely that often seen in cerebral tumour. 

A grey infiltration, incompletely veiling the disc, and 
extending into the adjacent retina, is figured by Bouchut 
from a case of hemiplegia in a child of seven years with 
mitral regurgitation. 

Most of the above cases seem to be distinct instances of the 
association of neuritis and softening. It is important to 
note that all were cases of softening from embolism, that in 
most the plug came from valves the seat of actual recent 
inflammation, and that in some the development of the optic 
neuritis was accompanied by evidence of wide-spiead dis- 
turbance of the cerebral functions. There is nothing in the 
mere process of necrotic softening, the mere breaking up 
of the nerve-elements into discontinuous particles separated 

» ** Brain/* Jan. 1879. 
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bv liquid, which can cause optio neuritia, according to our 
present knowledge. But the process is never one of aunple 
necrosis of the tissue- elements. Adjacent iiiflanunation 
always accompanies it just as it does the Buppnration of a 
gangrenous foot. Inflammation in parts of the body 
shows wide variations in its character, variations which 
at present are imperfectly understood but are certainly of 
vast importance. One of the differences in character is 
the tendency to spread. It ia certain that emboli from an 
inflamed cardiac valve have a special power of exciting 
inflammation — a power which is aaerihed, with mucH plausi- 
bility, to the presence of organisms within them. The 
inflammation thus excited or conveyed varies in its intensity 
and in its tendency to sp)read, just as the inflammation in 
the heart seems to vary in its " malignancy." It is in- 
evitable, therefore, that in somo cases the inflammation that 
is secondary to the process of necrosis should have its 
character modified by the influence of the plug; the 
organisms of it, if organisms are the morbific agents, may 
readily find their way into the inflamed brain tissue and 
determine characteristics possibly more extensive than the 
immediate influence of the pi-esence of the organisms them- 
selves. And it is thus inevitable that the cases should 
present such differences as we have noticed, and that in 
some the spread of the irritative process should lead to an 
optic neuritia, shght or severe, which is absent in other oases. 
It may be well, however, again to remark how easily the 
error may ho made of mistaking a soft glioma for a patch 
of softening.' 



Darby and UphsDi 
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' The foHowinK chhc has licen recordcsd by Drs 
("Boston Med. »nd Surg. .lournal," vol. kxii.) as ono 
however, Iher« was no evidence of L-mbolism. A ma 
a hemiplegic atlstk, followeil by fita and doublo ' 
licmorrhsges. A necropsy some montba lator rovesled a peculiar softenliig 
of the coi-pua etriatum and optic thnUmiia, grey ond white gelatinous soft 
tiaaue. to tho naked eye very like a glioma, but, on microscopic examination, 
only tho signa of de^neration were viaiblo. It is to be remarked, however, 
thkt many parts of these tumours may contain, and even appear to consiat 
only of, [uyiducts of degeneration. A careful Bearish may bo neceasary for the 
Tsry delicate celli of which they consist. 
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In a case recorded by Leber of supposed neuritis from 
softening, the fact that the "softening" was a soft glioma 
was not suspected; the nature of the lesion was only dis- 
covered on microscopic examination. 

Atrophy of one optic nerve is said to succeed softening, 
embolic or other, just as it has been observed to succeed 
haemorrhage. This result is supposed to be due to the seat 
of the lesion being such as to damage the nutrition of some 
part of the brain to which the optic fibres are related. 
Embolism of the middle meningeal artery, w^hich suj)plies 
the dura mater near the optic nerve, is said also to cause 
atrophy of the latter. 

2. Softening from Thrombosis. — (1) Arterinl, — Tliis 
may be due to syphilitic or degenerative disease of the 
vessels, or to blood-changes. 

Syphilitic Diacase, — In softening from syphilitic disease 
of vessels, associated ophthalmoscopic changes are common, 
consecutive changes are very rare. The associated conditions 
are the various changes which are due to syphilis, and which 
need not be mentioned here. They come practically imder 
the cognisance and teaching of the ophthalmic surgeon. Tliis 
is because their active stage affects sight and seldom coin- 
cides with disease elsewhere. But the changes in the eye in 
inherited syphilis come very often under the notice of the 
physician, and in both the inherited and acquired diseases 
the relics of the syphilitic disease are of extreme value to 
the physician. Among the diseases in which their signi- 
ficance is of the greatest importance are those now under 
consideration. 

In cerebral softening such indications are, of coiu'se, of tlie 
greatest significance in tlie case of persons who have not 
reached the period of life at which vascular degeneration is 
common. In the latter condition, the recognition of con- 
stitutional syi)liilis still leaves us in some doubt, and care 
must be taken to avoid attaching imdue weight to its signs. 
Causal indications are of significance, in general, in proportion 
to their isolation. At the same time it must not be forgotten 
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that syphilitic vaseuJar disease does occur, and not rarely, in 
the degenerative period. Syphilitic disease and atheroma 
have been observed post-mortem in the same individual. In 
doubtful cases, the recognition of the ooulaj- signs of syphilis 
should always lead to a trial of the special remedies. 

Although associated changes are common, consecutive 
alterations in the eye are very rare in softening from 
syphihtic disease of vessels. Only one case has yet been 
recorded in which congestion or inflammatitm of the optic 
papilla was apparently due to this cause. The proof can 
only be given by pathological demonstration of the absence 
of any other morbid process. The case is one described by 
Leyden, but it is not quite conclusive, since the inflammation 
of the papilla may have been a primary lesion.^ lu the few 
recorded eases in which such changes were observed, syphilitic 
growths in the brain were associated with the vascular 
disease, and the ocular change was due to the former, not 
to the latter. I have met with one ease in which a 
fortnight after the sudden onset of hemiplegia, in a patient 
who had had constitutional sj-philis, there was slight 
distinct optic neuritis ; but the absence of growths could 
not be excluded, and preceding pain in the head for sis 
months rendered it probable that there was more than arterial 



In all cases of this kind the question arises, can the ooin- 
■cident papillitis be an independent effect of the syphilitic 
poison ? This question we cannot at present answer with a 
jwsitive negation. Syphilis probably can cause a retro-octilor 
neuritis ; it certainly can cause retinitis involving the pa- 
pilla. Isolated double papillitis may be an effect of many 
morbid states of the blood, varied in character, with a virus 



' "Zeitsch. f. Klin. Mod.," 1882, BJ, ii. p. 173. The patient, a man 
aged eigblcoD, tlicd from limited Borteniug of the inner part of the right cms 
and adjacent part o! the pons, due to Bjphilitic dtseasB of the exti'cmitv of 
the baiilar artery ; and ktcd daya after the onset of tho acute syiuptoms 
there vasroond " neuro-retinitifl with choked diac u in cerebml tumour" 
(Dr. Biiler), althongli no other \esiaa than syphilitic disease of the veascU 
conld he fonnd. Tlie details fram an ophthalmoBcopie point of view loave 
mnch to b« desired. 
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organized or inorganic, and cases are met with possibly 
presenting a pure syphilitic papillitis. Thus this possibility 
constitutes at present an unbridged break in the proof 
that softening from sj'philitic disease of the vessels causes 
papillitis. The difficulty is the greater in proportion as the 
papillitis is intense. It then exceeds the degree met with 
even in softening from irritative embolism, and on the other 
hand resembles that of which the chief causes are tumom*s 
iand blood-states. 

Degenerative Disease : ^' Atheroma J^ — Cerebral softening from 
this cause is rarely associated with any similar morbid state 
of the retinal arteries, which are below the size in which 
" endarteritis deformans " is common. Occasionally, thick- 
ening of the wall or undue tortuosity of the retinal arteries 
has been observed. But it is doubtful whether the appear- 
ances that have been described as atheroma are really such, 
or if this state has ever really been met with. The malady 
is an affection of the inner coat, and such alterations as are 
depicted in PL XII. Fig. 1 are manifestly seated in the 
outer coat of the vessel or in its sheath. Changes in the 
retina in the old have been ascribed to atheroma lessening 
the blood-supply, but such an inference has, of course, no 
bearing on the question whether atheroma occurs or not. 

Atheroma of cerebral vessels is very conmion in oases of 
chronic kidney disease, and it is in them that these appear- 
ances have been chiefly seen, but this does not prove their 
nature. Various elements in the retina suffer in renal 
disease, and hence all forms of albuminuric retinitis may be 
associated with cerebral softening. They are also associated, 
in the same manner, with cerebral haemorrhages, and hence 
the affection of the retina and even hasmorrhages in it 
are evidence only of probable disease of the arteries of the 
brain. In the case figured in PI. IX. 1, for instance, 
although there was a retinal haemorrhage due to the effect 
of chronic renal disease, the cerebral symptoms pointed 
unmistakably to softening rather than to hasmorrhage. 

Consecutive changes are very rare in senile arterial throm- 
bosis. Optic neuritis certainly due to this cause is scarcely 
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ever met with. Its oocurrence would not be surprising, 
since tlie secondary inflammation about an infarcted area 
might be adequate to cause it, hut practically it is almost 
unknown. A case of optic neuritis, however, with and 
apparently duo to, atheromatous softening is recorded by 
Wilbrand.^ In some oases on record it is most probable 
that the papillitis was nephritic — a soiirce of fallacy to be 
carefully home in mind.- Atrophy of the discs has, in rare 
eases, been observed to supervene. 

In some cases, however, the obstruction by thromhosis of 
the internal carotid may give nBo to alterations in the eye, 
which have been hitherto observed only after death, but 
which must he attended by marked ophthalmoscopic changes. 
Such a case was described long ago by Virobow,^ A man 
aged forty-aix who had an attack of apoplexy, leaving right 
hemiplegia, died from a melanotic cancer of the liver. The 
internal carotid was obstnicteJ by a thrombus, probably 
spontaneous, since no embolus was found, and there was 
fatty and calcareous degeneration of the wall of the vessel. 
There was a large area of softening in the left hemisphere. 
The ophthalmic artery was patent, evidently by a collateral 
circulation having been set up. The vitreous was trans- 
parent, the retina thickened, and around the papilla were four 
opaque white spots, which were, however, found to be due to 
the persistence of the medullary sheath of the nerve fibres. 
The ganglion cells were granular. The elements of the 



' -'Arch, fiir Ophth.." Bd. mi. p. 119, PI. 3. 

* A case is recorded bj Warst, for inatuice (Yitchow's " Jubrcabericht," 
1877, ii. 463, from the " Przeglvl lekajski "], in irhicli o]ittu ucuritis, 
" stauaugB-[ispiIle," v'as associated with cerebral gofteniag — a spijt the aiie 
of a wklnut in tlic^ posterior portion of the left hemisphere, and b, second, the 
Kile at n beKO, in the pons V&rolii. SnililBn complete amanrosia had come on 
■ few d»ya before. TUeie w«a, however, Inlerstilial nephritis and hypertrophy 
of the heart, and it is moat probable that the optic neuritis was due to the 
renal iliaeaae. Id the remarkable case figured in PI. VI. 2, optic neuritis co- 
existed with softening from extenaive arterial diseaae, the reaults of old 
traumatic meningitis, bat inHammatory (1) growths existed beneath two old 
fractures of the akull. The man had had syphilia, hut the IcBtona presented 
DO syphilitic character. 

" "Arch, far Path. Anat.," Bd. x. ISE8, p. 189. 
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nuclear layers showed a tendency to arrange themselves in 
lobular cylinders. Another case of the same character 
which came under my observation has been before alluded to 
(p. 32) , and in it the ophthalmoscopic changes would pro- 
bably have been much more striking. Although the origin 
of the ophthalmic artery was closed by clot, the central 
artery of the retina retained a channel, narrowed by clot 
formed upon its walls. Some retinal branches were pervious, 
others closed. The retina presented atrophy of all its 
structures, and was reduced to about two-thirds of its 
normal thickness. 

It is important, therefore, to watch the fundus continu- 
ously in cases of thrombosis in the region of the internal 
carotid. It is probable that the obstruction of the carotid 
would always be accompanied by a sudden diminution in 
the size of the retinal artery, the degree of this, and the 
occurrence of parenchymatous changes in the retina, depend- 
ing on the character of the anastomoses of the ophthalmic 
artery. These are usually abundant, chiefly with the facial, 
but also to a less extent with the middle meningeal 

Softening from Arterial Thrombosis dice to Blood States, — 
In this condition^ which is rare except in the puerperal 
state, ophthalmoscopic changes have been foimd only in cases 
of septicaemia {q, v.). 

Softening from Venous Thrombosis, — Ophthalmoscopic 
changes are unknown. In thrombosis of the cavernous sinus, 
it is said that there may be double optic neuritis and 
exophthalmos. Slow obliteration of this sinus, however, 
may cause no ophthalmoscopic changes. 

3. Primary Softening. — Primary softening of the brain 
is still a region of cerebral pathology of which we know little. 
Apparently three forms occur, acute and subacute inflamma- 
tory softening, and a senile form of chronic softening. 

Inflammatory Softening. — The acute form is only known 
in connection wdth injuries in which meningitis is never 
absent, and ophthalmoscopic changes must be ascribed to 
this rather than to the morbid process in the brain. 
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Subacii/e Softi'iihiff ia a possible lesion, symptoms suggest- 
ing it being met with especially in gouty persons, but no 
optio neuritis has been seen in connection with it — a fact 
of much importance, ainee it is upou this and upon the 
oc«ssional retrogression of the symptoms that the hypo- 
thetical diagnosis has ehiefly rested. 

Chronic Softening is a certain senile lesion, but is extremely 
rare. A few cases have been described, but in this the 
nature of the malady has not been suspected during life, 
Apparently it is not attended with ophthalmoscopic 
ohanges. 
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The ouly changes known are consecutive. Optic neuritis, 
which diSers in no respect from that due to cerebral tumour, 
is found in many cases: the papilltB are swollen, red, and 
opaque, the vessels concealed, and haumorrhages may be pre- 
sent. But the neuritis is frequently absent ; the rapidity with 
which the abscess develops or increases being, apparently, the 
chief element in the disease on which the presence of neuritis 
depends. This element, however, is merely the result of the 
intensity of the iuHnuimation which causes the abscess, and 
80 we trace the result to the condition which, beyond any 
other, seems to detenuine this effect of a cerebral lesion, — the 
amonnt of irritation produced by the central disease. This 
condition, however, it should be remembered, ia subject to 
auother — that of time. Several days are necessary for the 
development of neuritis; sometimes, indeed, when the 
morbid process is in a distant part of the brain, several 
weeks may be required. Hence lesions in which the irrita- 
tive element is most intense often end the hfe of the patient 
before their effect on the eye can be produced. 

The changes in the optic nerves do not differ from those 
met with iu tumours,- &a. Dropsy of the sheath has not 
often been looked for, but was found in one case (Peipers), 
the abscess being in the right temporal lobe. 

The only conspicuous difference between the oases of 
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abscess with, and those without, optic neuritis, is that due 
to the course of the malady. In perhaps the larger propor- 
tion of the cases with neuritis the bone disease causing the 
abscess was the result of injury. In two instances recorded 
by Hughlings-Jackson this was the case. The position of 
the abscess has been in the temporal and posterior parts of 
the parietal lobes beneath the surface. In a case recorded 
by Benedikt it was outside the optic thalamus. Abscess in 
the left hemisphere of the cerebellum, in a case recorded by 
Pfluger,^ caused double optic neuritis, well marked, with 
capillary hsemorrhages on the papilla, and large extra- 
vasations beyond its edge. 

Tumours of the Brain. 

K.— GROWTHS, 

Associated Conditions, — Ghrowths may occur in the eye, 
of the same nature as the growth in the brain, but such 
cases are not common. The disc shown in PL IH. 4 is the 
left disc of a boy, whose right eye was the seat of a tuber- 
cular growth, in whose brain there was another similar 
gro^\i;h, of which vomiting and optic neuritis were the 
only signs. In such a case the ocular growth becomes an 
important symptom. Choroidal miliary tubercles might 
be expected to be foimd occasionally in cases in which a 
tubercular mass exists in the brain, but they occur rather 
in acute general tuberculosis, while tubercular tumours of 
the brain are rare in that condition. Their nature is rather 
that of the tubercular condition that we associate with the 
word "scrofula." This differs in course and associations 
from acute tuberculosis, although presenting the same bacilli. 
Thus choroidal tubercles are met with far more frequently 
in tubercular meningitis than in the tubercular growths. 

Consecutive Changes. — Optic neuritis is the ocular lesion in 
intra-cranial growths, which are, on the other hand, its most 
frequent causes. It is present, in various degrees, in a large 

1 "Arch. f. Ophth.," vol. xxiv. 1878, pt. 2, p. 171. 
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■proportion of the cases of intra- nraaial tumour ; in what 
proportion cannot be determined by statistics from published 
oases, on acoount of the selection for pubhcation en special 
grounds. From my own experience I should say that 
neuritis occurs in about four-fifths of the cases. Tliis is a 
much smaller proportion than lias been deduced from 
published cases. Annuake and Heich, for instance, collected 
eighty-eight eases with ophthalmoscopic examination and 
autopsy, and found that there was no ophthalmoscopic 
change in only five per cent. But these cases have all 
been recorded during the period when ophthalmoscopic 
observation possessed the interest of novelty, and a for 
larger proportion of cases with neuritis has ]irobably been 
published than of cases without neuritis. 

It does not seem possible at present to say on what the 
occurrence of optic neuritis depends ; why it is present in 
the majority, absent in the minority. Position of growth 
has apparently no direct influence on its occurrence, and 
only an indirect influence, insomuch as secondary meningitis 
near the nerves is more considerable when the tumour is not 
far from that part of the base. But the influences through 
which neuritis is caused seem to be exerted from any 
situation. It has been met mth in tumours of every part 
of the cerebral hemispheres, of the pons Varolii, the orura 
cerebri, the cerebellum. Tumours of the medulla below the 
pons usually cause death too quickly for optic neuritis to 
be developed ; but my colleague, Dr. T. Barlow, has 
met with a ease of neuritis from a small tumour in the 
middle of the medulla oblongata. Allbutt thinks that 
tumours of the anterior lobes are more uniformly attended 
with neuritis than those of otlier parts, but I have seen a 
large growth in the anterior hemisphere with noi-mal discs 
throughout. 

Nor does the nature of the tumour apparently iiilluenee 
the development of neuritis. It occurs with every variety — 
glioma, sarcoma, tubercle, sypliilonia. The most frequent 
forms of tumour are those which are most usually asso- 
ciated with optic neuritis ; and they are also those in which 
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neuritis is most frequently absent — syphilomata, tubercles^ 
and gliomata. At the same time, growths that infiltrate 
and onlyHlamage the nerve elements late in time and little 
in comparison with the amount of the growth, seem to have 
less tendency to cause neuritis than those which damage 
readily. A like difference — perhaps, indeed, related — is 
seen from the amount of adjacent inflammation that 
is produced. The greater these secondary processes about 
the tumour, the more readily does neuritis occur. Hence 
the nature of a growth has an indirect, though not a direct, 
effect. In a case of my own, of a glioma infiltrating almost 
the whole of the medulla oblongata, which was under obser- 
vation for two months before death, there was no optic 
neuritis at any time. 

The size of the tumour also seems to have little influence 
in producing nemitis. I have twice seen syphilomata the 
size of half an egg without optic neuritis. One of the largest 
intra-cranial tumours I have met with was a sarcomatous 
growth, the size of the closed fist, growing from the dura 
mater, and compressing, not invading, the brain over the 
posterior portion of the parietal lobe, a tumour which must 
have increased the intra-cranial pressure as much as it is ever 
increased directly by a growth, and in this case the discs, 
repeatedly examined from soon after the onset of the 
symptoms until death, about six months later, were perfectly 
normal; and a similar case is fully described by Byrora 
Bramwell in his recent work on "Intra-cranial Tumours," 
pp. 11, 12. On the other hand, Benedikt has recorded a case 
of well-marked neuritis with much swelling and hoemor- 
rhages, due to a tubercle of the pons Varolii no larger than 
a cherry. There were no signs of meningitis. 

The chief facts at present known regarding the mechanism 
by wliicli optic neuritis is produced have been already dis- 
cussed (p. 78). Some points having special reference to 
tumour may be again adverted to. It is clear from the facts 
stated above — and a long list of similar cases might be given 
— that encephalic tumours do not cause neuritis by the direct 
effect of their mass on the intra-cranial pressure. Perhaps 
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no form of cerebral tumour is attended with optic neiiritis 
in a larger proportion of casea than glioma, which commonly 
does not press upon, hut invades, the brain substance, and 
often occupies the invaded tissue almost hnlk for bulk. 

It has been thought that the rapidity of growth of a 
tiunour influences the occurrence of optic nem-itis, but a 
limited experience of these cases, or a very short search 
among recorded cases, disposes of the hypothesis, at any rate 
in an absolute form. Rapidity of growth may be one factor 
in the production of neuritis, and an important factor in 
determining the rapidity or slowness of the course of 
the neuritis, but it certainly does not alone determine its 
occurrence. 

Tliere is, however, one mode in which neuritis is produced 
which may sometimes be distinctly traced post-mortem, viz., 
by the mechanism of meningitis. The disc shown in PI. 
ill. 3, for instance, was in a case of tumour originating in 
the pineal body and invading the anterior corpora quadri- 
gemina. The changes in the disc were very gradual in 
development, and moderate in degree. Tliere was no 
general meningitis, but the orbital lobules were gently 
adherent, and fine shreds of lymph were visible on the 
dura mater after their separation. The optic nerves in 
front of the commissure were swollen and reddened. 
Microscopical evidence of neuritis of the nerve-trunk was 
very diatinot. In another case of tumour (glioma) of the 
anterior lobe, in which the neuritis was of the form most 
characteristic of tumour, greyish-red, with much swelling, 
the microscopic changes in the nerve-trunk, most iutease 
behind the foramen, indicated a oomrauuicated descending 
neuritis, and old adhesions over the tumour showed that 
there had been local meningitis. It must be remembered 
that, in such oases, whatever mechanism leads to the occur- 
rence of neuritis without meningitis may influence the 
degree and course of that which is set up by meningitis. 

In most eases optic neuritis is a transient event in the 
history of a cerebral tumour, not a constantly-associated 
condition. A tumour may exist and caiise symptoms for a. 
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oonsiderable time without leading to any change in the eyes, 
and then optic neuritis may be rapidly developed, run its 
course, and pass away, in many cases leaving atrophy of the 
discs, while the symptoms of the tumour continue or increase 
for months or years. It is not only that a tumour takes a 
certain time to cause optic neuritis, but it often exists for a 
oonsiderable time before the mechanism for the production 
of neuritis, whatever that may be, is set in operation. A 
tumour may exist and cause symptoms for years before optic 
neuritis is produced. A striking instance of this is afforded 
by a case which was under the care of Dr. Hughlings> 
Jackson, who had examined the eyes repeatedly during nine 
months, and always found them normal. Then neuritis 
came on, but subsided, and in six weeks the discs were again 
normal, and continued so till death. The microscopical 
appearance of part of the papilla is shown in Fig. 22, p. 63. 
Dr. Jackson has recorded^ a still more significant case, in 
which a man had had symptoms of cerebral tumour for nine 
years: during the last three years his discs had been 
repeatedly examined and found normal. Six weeks before 
death neuritis was discovered. 

In many cases in which neuritis occurs long after the 
symptoms of tumour have existed, its occurrence precedes 
death by no long interval 

The appearance of the discs in intra-cranial tumour is 
that of neuritis in its most typical form, as described in a 
preceding page (p. 49). The neuritis may stop at one or 
another of its stages, constituting what may be termed 
varieties of neuritis. As already stated, until our knowledge 
of the relation of the appearances to their causes is much 
more extensive, and founded on more minute and full 
observation of the conditions of origin, macroscopic and 
microscopic, a division of neuritis into varieties according to 
its degree is much more useful than a separation of forms 
according to hypothetical modes of origin. Those varieties 
or stages have been already enumerated (p. 93). Each of 
the earlier stages may or may not be accompanied by obvious 

> ** Med. Times and Gazette," Sept 4, 1876. 
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The neuritis of tumour is in most cases double, sometimes 
equally advanced in the two eyea, often more intense and 
subsiding earlier in one than in the other. Karely the 
affection of the disc is unilateral, and this, although the 
tumour may be in the brain, where growths commonly cause 
double neuritis. In two cases of this character recorded 
by HughlingB- Jackson,' and in one described by Field,- the 
neuritis was on the side opposite to the tumour. In one 
recorded by Greenfield,* however, where unilateral neuritis 
accompanied an abscess in the top of the temporo-sphe- 
noidal lobe, the neuritis was on the same side as the lesion. 
Possibly the inflammatory process extended to the nerve as 
it passed to the optic foramen. 

Sr/iiij'toms. — The symptoms of the neuritis which accom- 
panies cerebral tumour have been already fuDy described 
(p. 69). It must he remembered that all symptoms may be 
absent, the acizity of vision, the fields of vision, and colour- 
riaon may also be imaffecfed, as in many of the cases 
figured in the plates and referred to in the description of 
the sjTDptoms of neuritis. It must also be remembered that 
affections of sight of various kinds may co-exist with 
neuritis, and be due, not to the intra-ocular, but to the 
intra-cranial disease. 

Regarding the course of the neuritis in cerebral tumour, it 
is important to note that the neuritis often coincides at its 
onset with an obvious increase in the other symptoms of the 
cerebral tumour. This was jiointed out, long ago, by Dr. 
Hughlings- Jackson. Instances of it are frequent, but at the 
same time exceptions are not rare. It is probably true, 
however, that Me occurrence of optic imirifii iridictrtes progress 
ill t/i<- morl/iit growth and ih conseqiienctg. 

With regard to the course of the neuritis, it is necessary to 
distinguish two classes of cases. One of these is where the 

"Oplith. Hosp. Rep.," 1871, uiJ " Brit. Med. Journal," July 20, 1872. 

"Bmn," July, 1881. p. 317. 

'■ Brit. Med. Jouniil," 1888, p. 317. 
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progress of the tumour, either spontaneously, or under the 
influence of treatment, becomes lessened or arrested after the 
onset of the neuritis; the other, where the progpress of the 
tumour to which the neuritis is due is uninterrupted. 

In the first event, the neuritis commonly subsides. It 
may pass away completely, even although it has reached the 
stage of considerable swelling and obsouration of disc and 
vessels, with distended veins and narrowed arteries, and 
sight may throughout be imimpaired. This occurred, for 
instance, in the cases shown in PI. IV. 1, 2, 3, 4, V. 3. Or, 
less commonly, a slight or moderate damage to sight, from 
the inflammatory swelling and damage to nerve fibres, may 
pass away. Very frequently, however, although the neuritis 
subsides, amblyopia occurs or increases when the nerve fibres 
suffer from compression from the contracting tissue. The 
last is the more likely to occur the longer the neuritis has 
lasted, because there is then more tissue formed, incapable 
of removal. 

Instances of each course are often seen in syphilitio 
timiours, and not rarely where there is strong reason to 
believe that a scrofulous timiour exists — ^a cerebral or cere- 
bellar tubercle. In cases in which the neuritis is slight and 
commencing, a subsidence of the neuritis may be the first 
sign of the improvement. It was so in the case figured in 
PL V. 4, in which the neuritis passed away before there was 
any improvement in the symptoms, and then slowly the 
paralysis lessened, and improved up to a certain point, at 
which it became stationary, no doubt from the timiour 
(probably tubercular) ceasing to grow, and becoming, from 
partial degeneration, smaller, and thus permitting damaged 
tissue near it to recover, while the destruction, which had 
before taken place, persisted. In syphilitic tumours, arrest 
can be obtained much more rapidly than in tubercular 
growths, and a considerable neuritis may pass away without 
damage to vision (PI. IV. 1 & 2, 3 & 4, VI. 4 & 6). In 
these cases, however, if a considerable neuritis exists before 
the treatment affects the tumour, tissue-changes too often 
progress in the disc to an extent which leads to loss of sight 
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even though ultimately the cerebral lesion ceases to increase 
and heconies quiescent (PI. IV. 5, 6). OccasionaUy, although 
rarely, aji analogous arrest of growth oceura in other 
tumours, attended with degeneration and calcification, 'i'he 
neuritis may, iu these cases, subside with the change in the 
growth. 

In the cases in which the tumour causing the optic change 
continues its growth, as most tumours of other desoriptions 
than the tubercular and syphilitic growths, the course of the 
neuritis differs according to the intensity of (he inflammation. 
When this is considerable, the neuritis remains for a time 
at its height ; commonly the signs of strangulation are 
developed, and then the neuritis subsides slowly into atrophy. 
The inflammation, as it were, terminates itself, and its con- 
sequences remain. When the neuritis does not reach so 
intense a grade it has a much longer duration. The lilao- 
grey neuritis, with little sign of strangulation, may persist 
for months without much change, and then slowlj' subside to 
atrophy ; sight perhaps being little damaged until the sub- 
sidence, when the tissue formed during the long duration of 
the inflammation compresses the nerve-fibres. In a still 
slighter degree, that of " slight neuritis," for instance (p. 93), 
the change may persist without alteration for a very long 
time. In the case represented in PI. V. Figs. 1 and 2, the 
appearance of the discs was unchanged for a year and a 
half, and when the patient was again seen a year later, the 
neuritis was nearly in the same degree, although the least 
inflamed portion of the disc had become grey and sight was 



There is at present little direct information regarding the 
conditions which determine the coui'se and duration of 
neuritis in the cases in which the cerebral tiunour continues 
it« progress. But it has been seen that the onset of neuritis 
may accompany, or succeed, an increase in the symptoms 
due to the tiunour, such as indicates an increa£e iu the size 
or irritative action of the growth itself. And we have seen 
also that the early subsidence of neiiritis may attend a 
diminution in the other effects of the tumoiu* such aa may 
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be taken as indicative of an arrest of growth, or even 
diminution in eize. These facts token together indicate 
the course of the neuritis is, to some extent at least, depend- 
ent on, nnd influenced hy, the course of the tumour, Tl ' 
conclusion is corroborated by the fact that in some cases 
tumour of very chronic nature, the course of the neuritis 
equally chronic. The case mentioned above (PI. V. 1 & 2) ' 
is a striking illustration of this, since the progress of tha 
Tery marked symptoms was but slight during the year and &; 
half, in which the neuritis was absolutely stationary. In 
rare cases, as in that recorded by Field and above referred 
to, in which, without retrogression of the tumour, neuritis 
subsides without influencing vision, the affection of the optio 
nerve is probably largely due to excessive secondary effects 
of the growth. In this case there was adjacent softeninjf 
out of all proportion to the size of the growth itself. 

Sigmyiraiwe. — The value of optio neuritis as an indication 
of the existence of an intra-cranial tumour is very gre-at. 
Tumour is the cause of the majority of oases of neuritis due 
to infra-cranial disease. On the other hand, neuritis is 
present, at some jieriod, in at least four-fiiths of the oases' 
of tumour, and it may be the only unequivocal sign of thft. 
organic intra-cranial disease. 

It is important to remember that the neuritis is a transient 
condition, however long its dm-ation, and that its effects 
continue a much longer time tlian the inflammation. The 
atrophy left by neuritis may constitute unequivocal evidenoa 
of the antecedent inflammation, and where actual atrophy- 
is not left, the state of the disc and the narrowing of th© 
vessels may show clearly that there has been previoua 
neuritis. Unfortunately it is not always possible, in old- 
standing cases, to say from the aspect of the discs how the 
atrophy originated. If the neuritis was moderate, and the 
adjacent choroid undisturbed, a clean cut disc may be left, 
and the narrowing of the vessels may not be greater than 
is sometimes seen in oases of atrophy of the disc of other 
iorms. The concealment of the lamina cribrosa is, however, 
OBually complete. Valuable information may also be gained 
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from the circumatnnces under which the loss of sight came 
on ; the existence at the time of cerebral symptoms makes 
it probable that the atrophy was due to neuritis. 

It is not only during life that neuritis may assist the 
diagnosis of tumour. As an instance, I may mention the 
case of a man who died soon after his admission, with hemi- 
plegia, into University College Hospital. The autopsy re- 
vealed a soft area, bounded and crossed by trabeeulae of 
firmer tissue, which was at first thought to be an area of 
old softening with some connective-tissue formation in and 
about it It was suggested, however, that it might be a 
tumour. Before it was examined with the microscope, the 
baeka of the eyes were removed, and found to present distinct 
evidence of neuritis — swollen papillse with htemorrhages, 
A diagnosis of probable tumour was therefore made, and 
was fully confirmed by the microscope. 

From the facts given above it is evident that optic neuritis 
may, in some cases, afford not only diagnostic, but prognostic 
indications. A subsidence of neuritis which has not reached 
any considerable degree of intensity, may be taken as indicat- 
ing, in most cases, a retrogression of the growth, and a neuritis 
of very chronic course affords evidence that the progress of 
the tumour is equally chi;onic. It might be supposed, there- 
fore, that the absence of neuritis would indicate still greater 
ohronicity. This, however, cannot be inferred, since turaoui-s 
of very rapid course may be unattended with neuritis, and 
it IB only when neuritis is actually present that a prognostic 
inference can be drawn. 

It has been remarked that optic neuritis in tumour of slow 
growth often occurs not long before death. In such cases, 
also, it affords some prognostic indication. In more acute 
cases, or in those in which it developcs early, it has not the 
-same significance. It would appear as if the mechanism for 
the production of neuritis were, in the latter cases, readily 
excited, while in the former it is the result of changes of such 
a degree as to be incompatible with the long continuance of 
Hfe. 
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Si/i/ji/v afrojf/ft/ of the optic non'es also results from intra- 
eraiiial tumours, but onl}' by the mechanism of compression 
of tlie fibres of the optic nerve where all those proceed- 
ing from one eye or both can be destroyed. Thus, such 
atrophy only occurs when there is pressure on the chiasma, 
or on one of the nerves in front of the chiasma. Pressure 
on one tract seldom causes sufficient alteration in the disc 
to be attended with more than slight pallor and slight 
shrinking in both eyes. Theoretically, pressure on both 
tracts should cause conspicuous atrophy, but n© instance 
is kno^\'n ; . perhaps life, in such a case, is not prolonged 
for the time necessary to permit visible alteration. The 
simple atrophy is thus "secondary" in nature, and due 
to the direct effect of the growth on the fibres of the 
nerves, and also to the secondary consequences of the 
timiour — especially the pressure of ventricular effusion on 
the chiasma. It is doubtful whether this form of atrophy 
ever results from the damage to the nerve by inflammation, 
such as may be produced by a secondary meningitis. In 
timiours, the tendency for a communicated inflammation to 
spread down the nerve is so strong that optic neuritis seems 
to bo invariable. But the visible inflammation is often 
slighter than the failure of sight, and the ultimate atrophy 
may be in part simple altliough apparently papillitic. Such 
atrophy has the characters of secondary atrophy of the optic 
nerves, the features and origin of which have been already 
described. Great caution is also necessary in inferring, from 
the appearance of discs long after the onset of the atrophy, 
that this was simple and not neuritic. We have already 
seen that the characters of the latter may ultimately resemble 
very closely those of the former. Moreover, not only may 
there bo a combination of the two processes (secondary 
atrophy from greater damage near the chiasma, and the 
atrophy from papillitis), but the two may occur at different 
periods. The chiasma may be compressed by ventricular 
effusion, or even by a fresh increase in the tumour, after 
neuritis has gone on to partial atrophy. Sight, damaged 
much or little by the neuritic process, may fail rapidly at a 
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Bubaequent period from secondary presBui-e effects. This 
was well Ulusfrated in tlie case of a man who was admitted 
with double optic neuritis, impairment of vision, and sj-mp- 
toms poipting to a tumour of the base involving the oculai' 
nerves. Under treatment with iodide, the neuritis quite 
subsided, and vision improved until it became almost 
normal, with perfect fields. Nine months later, however, 
deterioration of eight again occurred, the fields remaining 
normal, but nothing could be detected with the oplithalmo- 
Bcope. Six months after the relapse he had a fcetid smell 
in the left nostril and toss of vision in the temporal half 
of the right field. A few months later there was failure 
of sight in the temporal half of the left field, and there 
were also indications of pressure on the right fifth and 
left third nerves. He was under observation for five years 
later, during which time most of the sjnnptoms passed off. 
There was, however, atrophy of both discs, with qualitative 
perception of light only, and complete loss of the sense of 
smell. There must, in this case, have been a tumour at 
the base of the braiu, pressing on the anterior part of the 
ohiflsma, and also involving the nerves mentioned. 
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Q.- HYDATID CYSTS. 

Asiociatcrl C/i'iiigrs. — A oysticercus has been occasionally 
observed in the vitreous humour, but the coincidence of a 
parasite in the eye with symptoms of cerebral tumour duo 
to another in the brain, has not, I believe, hitherto been 
recorded. 

Coiiseaiiire Chnnges. — Optic neuritis is frequent in eases of 
Hydatid disease of the brain, and has all the chai-acters of the 
Qeuritis which oceiu^ in growths — swollen papilla, obscured 
and tortuous vessels, hsmorrhagea. It has been observed 
with hydatid cyst of both cerebrum and cerebellum. It may 
go on to consecutive atrophy, life being prolonged for years. 
Tho few eases on record of neuritis associated with cysts in 
the brain, the natui-e of which was not aeoertained, were 
probably examples of hydatid disease. 
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Liabio-Glossal Paralysis, 

III chronic bulbar paralysis, due to degeneration, ophthal- 
moscopic changes are extremely rare. Unilateral atrophy 
WHS once seen by Gralezowaki, and Robin quotes a case from 
Dianaus of rapid atrophy of both ner\-es iu the course of the 
affection in a man aged sixty-seven. It was accompanied by 
transient paralysis of one sixth nerve. Sight was lost com- 
pletely in two months, but considerable aubsequent restoration 
of vision (up to iV) occurred. 

Intr.a-Cranial Aneurism. 



Miliary aneurisms have been spoken of in connection with 
cerebral hiemorrhage. Intra-eranial aneiirisms of larger 
size are not, as a rule, a^icompanied by any associated ocular 
changes: those of the central artery of the retina being too 
rare to be of significance. Nor do they often catise roimrnfive 
changes, unless their position is such as to press upon the optic 
nerve (causing unilateral amaurosis and secondary atrophy), 
on the chiasma (bilateral atrophy), or, very rarely, on the optic 
tract (causing hemiauopia). An aneurism of the internal 
carotid may obstruct the cavernous sinus, and cause transient 
distension of the retinal veins, without papillary changes, but 
the pressure is relieved by the free communication of the 
ophthalmic and facial veins ; the enlarged angular vein may 
be conspicuous beneath the skin. In rare cases, however, an 
aneurism in this situation has led to optic neuritis, as in 
a case recorded by Michel ; ' double neuritis, with evidence 
of obstruction, was the first sign of a cirsoid aneurism of the 
two internal carotids. It pressed on the optic nerves at tbe 
spot, and these showed evidence of interstitial inflamma- 
tion. Holmes of Chicago has recorded several coses in 
which optic neuritis eo-existed with intra-cranial bruit, and 
in the only one on which a post-mortem was obtaiued an 
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aneurism of the internal carotid was found ; but tliere was 
also an adjacent growth in the pituitary hody. 

In an interesting case' (by Jeaffiresou of Newcastle-on- 
Tyne), although there was no post-mortem examination, an 
aneurism of the internal carotid was moat probable, and caused 
unilateral papillitis. A loud intra- cranial murmur could be 
arrested by compression of the carotid ; there was paralysis 
of the third nerve, and subsequently aphasia developed. 

The origin of the papillitis in these cases is probably a 
descending inflammation, extending to the nerve from that 
which always exists around an aneurism. That the papiUitis 
is not the effect of cora]ire88ion of the cavernous sinus is 
probable from the fact that aneurisms which produce the 
same effect on the sinus may or may not be accompanied by 
papillitis. Moreover, when there is papillitis the enlarged 
communications with the facial vein may (as ia Jeaffreson's 
case) afford the same evidence of relief to mechanical ob- 
struction, which is supposed to prevent the papillitis (when 
this is absent) by those who ascribe it to the mechanical 
influence alone. 

IsTERXAi. Hydrocephalus. 

Simple internal hydrocephalus, without a growth, is not 
at first attended by opfathabnosoopic changes unless the state 
is due to inherited syphilis. They may be absent througli- 
out, even though the distension of the ventricles is such as 
to cause a marked increase in the size of the head. Some- 
times there is slight fulness of the retinal veins. Sight 
often fails at a later period, and in some cases early, and 
the signs of simple white atrophy of the optic nerve are 
then present. In several cases the onset of the atrophy has 
been watohed, and the occurrence of any neuritic process 
excluded. In a few cases the atrophy has been preceded 
by signs of neuritis similar to that seen in tumoui-; it is 
usually slight in degree, but was considerable in a case 
recorded by WUdbrand and Binswauger.^ 
' "The Uncet," March 8, 1S7S. 
'' " Ccntralbl. f. med, WUb.," 1S79, !>. 923. 
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The simple atrophy of the nerves is usually due to the 
pressure of the distended third ventricle on the optic 
chiasma. In one adult case, mentioned by Forster, the 
distended ventricle appeared at the base of the brain as a 
bladder measuring ten lines by eight. 

It has been said by Bouchut that the ophthalmoscopic 
changes may serve to distinguish chronic hydrocephalus 
from the large head of rickets; but, owing to the lateness 
of the optic changes, the cases must be very rare in which 
the nature of the disease is not distinct long before ophthal- 
moscopic signs are present. 



DISEASES OF THE MEMBRANES OF THE 

BRAIN. 

Meningeal Growths. 

Tumours springing from the pia mater always involve 
the cerebral substance to a greater or less extent, either by 
invasion or compression, and their effects have been included 
in the account of the cerebral tumours. 

Tumours springing from the dura mater differ in their 
effects according to two characteristics — first, their tendency 
to invade ; secondly, their position, whether at the base of 
the brain or on the convexity. They commonly cause the 
same effects, in the brain and on the eye, as growths in the 
brain itself. 

Growths springing from the dura mater of the base of the 
brain cause optic neuritis much more frequently. When in 
the front of the base, the inflammation around the growth 
may extend directly to the nerve. But when more distant, 
as in the posterior fossa, optic neuritis is still a frequent con- 
sequence and is often intense, even when the nerve centres are 
not invaded. Those that invade the brain have the same 
tendency to cause optic neuritis as tumours beginning in 
the brain substance. But the compressing growths have 
this tendency in far slighter degree, and it is less the 
slower the growth of the tumour. The more rapidly the 
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pressure is induced, the gronter and more acute is the 
secondary inflammatciry process in the compressed part, 
manifested by its softening. "With very slowly growing 
tumours such softening may be entirely absent, and the 
tendency to the occurrence of optic neuritis is very much 
slighter. I have seen a tumour the size of the closed fiat, 
whioh hod compressed the hinder half of one hemisphere so 
as to produce a depression corresponding to the growth, in 
which there was no optio neuritis up to the end, and no sign 
that optic neuritis had ever existed. Hence the absence of 
optio neuritis is evidence of some value that a tumour at the 
surface of the brain springs from the membranes and is not 
invasive. Cases are on record, moreover, in which the optio 
neuritis was for a long time the only symptom of sueh a 
growth ; aa in one ease in which, after the neuritis had 
existed for months, hemiplegia came on, and was found (o 
be due to a sarcoma springing from the periosteal dura 
mater, and which had compressed the left hemisphere of the 
cerebellum and the left side of the pons Varolii.' In the 
case figured in PI. V, 5, optic neuritis, although not the 
earliest symptom, reached its height before any motor 
paralysis occurred. The tumour sprang from the dura 
mater, and had compreBsed the right side of the pons and 
right hemisphere of the cerebellum. 

In some of these cases secondary meningitis may he traced 
along the base of the brain. Such inflammation is produced 
by meningeal growths even more frequently than it is by 
tumours in the substance of the brain, and it may play an 
important part in the production of the changes in the eye. 



Meningitis. 



The effects of meningitis on the eye vary much according 
to its seat, being shght and late when the inflammation is 
at the convexity of the hemisphere, considerable and 
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early when the meningitis is at the base. In some cases, 
especially of the former class, ophthalmoscopio changes are 
entirely absent, and when present they attend the stage of 
developed inflammation rather than the initial vascular 
disturbance. They thus afford, as Manz and others have 
pointed out, little support to the doctrine that the intra- 
ocular circulation shares and reveals disturbances of the 
encephalic vessels. It will be convenient to consider sepa- 
rately the changes in the several forms of meningitis. 

Simple Meningitis. — Acute simple meningitis of the 
convexity is usually xmacoompanied by ophthalmoscopic 
changes ; only when it has lasted for a considerable 
time is neuritis sometimes developed. In a case of 
purulent meningitis, suppurative inflammation of the eye 
(chemosis and post-mortem infiltration of the retina with 
pus) was observed by Berthold,^but was probably coincident. 
Leube ^ has recorded a case of purulent meningitis of the 
convexity secondary to septicaamia in which there was 
intense inflammation of the optic nerve in front of the 
commissure. The only changes in the eye were distension 
of the retinal veins and haemorrhages. I have seen well- 
marked neuritis in a case of septic meningitis (post- 
puerperal) with grave cerebral symptoms. The patient 
recovered. 

Chronic simple meningitis of the convexity, slight in 
degree (such as that of which traces are often found in the 
brains of drunkards), is also commonly unattended by any 
optic change. The slight oedema and congestion of the 
disc, sometimes seen in chronic alcoholism, is probably the 
result of the toxsemic condition rather than of the enoephalio 
change. 

Simple meningitis of the base is rare, except in association 
with tumour or some bone disease. Optic neuritis may occur 
by direct propagation, and in those cases in which the 
disease is chronic, the visible changes in the disc may be 

1 ''Arch. f. Ophth.," Bd. xvii 1874. 

2 " Deut. Arch. f. klin. Med. ," 1878, xxu. 263. 
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ooDsiderable in degree and duration. Basilar meningitis is, 
however, in most cases tubercular or syphilitic. 

TuBKRcuLAR Meningitis: Amiociafed ConiUiion. — Tubercles 
of the choroid may now and then be found in tubercular 
meningitis, and furnish valuable diagnostic information. 
But they are leas frequent, as Cohnheini pointed out, in 
tubercular meningitis than in general tuberculosis without 
meningitis. Heinzel^ never saw them in forty-one cases of 
tubercular meningitis which he examined with the ophthal- 
moscope, and the case figured (Fig. 49) waa the sole instance 
in which they were foiuid in twenty-six cases examined by 
Garlick at the Hospital for Sick Children, The few 
recorded cases in which neuritis due to meningitis co- 
existed with tubercles of the choroid have been collected 
by Briickner. * 

Comecutive C/iaiii/es. — A peculiar marbled reflection from 
the retina has been described by Leber and Hock, occurring 
e^ecially in the neighbourhood of the veins. They have 
seen it in conjunction with tubercles of the choroid, and 
state that it is not due to neuritis occurring earlier. 
Nevertheless, redneas of the disc is sometimes observed in 
association with this condition. •' A somewhat similar reflec- 
tion, chiefly around the diao, has been described by Mauz 
as the most frequent change. He associates it with cedema 
of the sheath of the optio nerve, and it may be due to 
a slight oedema of the retina (compare PL I. 3). 

Changes in the optio discs of more considerable degree 
are, however, present in tubercular meningitis in such a 
proportion of the eases as to constitute a very important 
symptom of the disease. The frequency of the occurrence 
has been variously stated. The discs are often normal 
throughout in the rare cases in which the tubercular 

' "J«hrbuc!i fflr KmderheilkunJe," 1875, p. 331. 

' " Arch. f. Ophthal.," toI. ixvi. pt. 3, 1880, p. 154. 

' It U doubtrul whether this apjiuraiice ia reall; pBtliologicsl ; a cundition 
Tcry like it is met with apart froni disease, ofteo called the " watered -silk 
retiua." For ati explanation nf this appearance, aee Gunn, " OpLth. Hoap. 
Etp.," vol. li, p. 348. 
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inflammation is confined to the oonvexity of the brain. In 
some oases of basal meningitis, also, changes are entirely 
absent. Garlick,^ of twenty-six cases carefully watched at 
the Children's Hospital, found the discs normal throughout 
in five; distinct swelling was developed in about half the 
whole number, increased redness only in one quarter, and 
in a few others only distension of veins. In many of these 
eases, however, the changes were slight, and their patho- 
logical character was recognizable only by their development 
under observation. It is probable, then, that considerable 
eliauges are present in one-half the cases, and that in 
two-thirds of the remainder slight alterations will be found, 
if the discs are watched with care from day to day. The 
oivurrence of congestion and oedema of the disc seems to be 
especially related to the occurrence of infiammation, and the 
formation of lymph, in the anterior part of the base, about 
the chiasma and the optic nerves. 

The degree of change is rarely great. The disc becomes 
fall-coloured, and its outlines hazy. Sometimes this and 
dii*tended veins constitute the only morbid appearance. 
i[ore often swelling, with xmdue striation, becomes visible 
on direct examination, and the edges of the disc gradually 
cease to be recognizable. The disc has sometimes a reddish- 
grey aspect. In several recent cases I have noted that the 
colour of the swollen papillae was much paler, especially on 
examination by the indirect method, than in the early stage 
of the acute neuritis of cerebral tumour ; the aspect suggest- 
ing the idea of a subsiding neuritis rather than one that is 
commencing, and this in cases in which the neuritis was 
quite recent. The neuritis rarely passes into a more intense 
degree, perhaps because life is only prolonged sufficiently in 
cases in which the inflammation is not intense. The veins 
are often, though not always, over-distended from the first. 
In Garlick's observations their distension was especially 
related to excess of subarachnoid fluid ; when the quantity of 
this was normal, there was no distension of the sheath — a 
fact of much importance. Occasionally white lines along 

J **Med.-Chir. Trans," 1879, p. 441. 
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the sides of the vessels are landuly oonspiouous. 
rhagee are rare. 

Sometimes white spots are seen in the neighbourhood of 
the swollen disc. They are in the substance of the retina, 
and consist of an accumulation of lymphoid corpusclea in 
the nuclear and molectdar layers, or of degeneration of 
nerve-fibres. They may readily be mistaken for tubercles 
of the choroid. It has been thought that they are of the 
nature of tubercles, and they have accordingly been described 
as retinal tubercles, but very similar spots are seen in neuro- 
retinitis from other causes. Occasionally a gauze-like opacity 
is seen over a wide area of the retina, with scattered white 
points and flakes (Heinzel). Very rarely retinal huemor- 
rhages are associated with the papiUitis.' 

The changes that occur in tubercular meningitis ore 
always double, though often more advanced on one side 
than on the other. In some cases the excess was found by 
Garlick to be on the side of the chief cerebral change, but in 
a few it was on the other side. In most cases the patients 
die not long after its development, and sight siiHers little. 
In the rare cases that recover the inflammation does not 
become intense within either the skull or the eye. In such 
oases the optic neuritis is of extreme diagnostic importance. 
As the cerebral symptoms subside, the neuritis passes away, 
and sight is preserved or restored. This has been pointed 
out by Clifford Allbutt, and two probable instances are 
described by 0-arhck. The symptoms were headache, 
vomiting, constipation, irregular pulse, normal temperature, 
and the development of ophthalmoscopic changes under 
observation. In both cases recovery was complete. In 
another case observed by him an increase in pulmonary symp- 
toms was attended by a marked decrease in the cerebral 
symptoms, and in the optic changes, for five days before 
death. 

Cases of optic nerve atrophy of old-standing are ocoa- 
uonally seen in which sight was lost in early life with 
acute cerebral symptoms very like those of an attack of tuber- 

' Hein);fl, loc. cit. p. 341, Cases U, IG, 19, 20. 
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cular meningitis. Several suoli oases have been related by 
Hutchinson.' Incipient atrophy was noted by Heinzel in 
one case of long duration, and in two others he observed the 
initial stage of oonseeutive atrophy. In some of the oases of 
recovery from supposed tubercular meningitis with ophthal- 
moscopic changes, the symptoms, it must be remembered, 
may possibly have been due to a tubercular mass in the 
brain. The symptoms of such a tumour sometimes resemble 
closely those of tubercidar meningitis, but much more 
frequently pass away. 

The neuritis which accompanies tubercular meningitis was 
regarded by v. Grraefe as affording the typical example of 
descending neuritis, the inflammation passing directly from 
the membranes to the ojitic nerves. "With this my own 
experience accords. In some cases the existence of inflam- 
mation in the trunk of the nerve is obvious on naked-eye 
examination. The nerve is swoUen, softened, and reddened. 
In moat cases the descending neuritis may be demonstrated 
by mioroBoopioal examination. 

Besides the distension of the sheath, which aometimeB, but 
not always, coincides (and has been supposed to be the cause 
of the neuritis), more pronounced lesions are often found 
in it. The sheath usually presents, under the microscope, 
evidences of inflammation and exudation, which were found 
by V. Ziemssen- to extend from the chiasma to the eye. 
Moreover, Michel,^ in a case in which there was a cloudy 
halo around the papilla, found not only effusion into the 
sheath, but numerous mihary tubercles in both the dural 
sheath and pial tissue. 

In a considerable number of caaes the sjTuptoms of menin- 
gitis are distinct before the ocular changes are developed. 
In such cases the ophtlialmoaeope corroborates rather than 
assists the diagnosis. But in some cases the cerebral symp- 
toms are latent or dubious, and in these the examination of 
the eyes may afford very valuable help, and it is probable 
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ttat it -wonld do so in at least one-third of tho cases. Of 
the tweuty-six cases watched by Garlick, the ophthalmoscope 
was of real diagnoatic aasistanoe in six, and would doubtless 
have been so in a larger number had earlier examination 
been practicable. In one case, which lasted fwenty-eix 
days, the other symptoms were indefinite until the nine- 
teenth day, but on the fourteenth day the ophthalmo- 
scopic cb&nges were so uumiBtakahle that the diagnosis of 
meningitis was confidently made. In another case, ophthal- 
moscopic changes wei-e distinct on the ninth day, the symp- 
toms were diagnostic only on the fifteenth day, the patient 
dying on the twentieth day. In both coses, the changes 
about the optic commissure were much more marked than 
those elsewhere. 

During the course of meningitis a diminution of the 
cerebral symptoms may he accompanied by a diminution in 
the ocular changes. 

BiTKiLiTic Meningitis. — Syphilitic meningitis (1) may 
be associated with the ocular signs of syphilis, and (2) may 
cause optic neuritis. When at the base, the ophthalmoscopic 
signs are similar to those of tubercular meningitis, but more 
cbrotiic in course and more considenible in degree. When 
localized in the convexity, ocular Hymptoms may be entirely 
absent. If the case is not subjected to proper treatment, 
and local chronic meningitis persists, it is probable that the 
disc sometimes passes into a condition of intense neuritis, 
gimilar to that which is seen in cerebral tumour. Syphilitic 
meningitis is a malady about which, however, we still have 
much to learn. Its diagnosis from guramata is only possible 
by the more extensive symptoms, and a growth can never 
be excluded if focal symptoms are produced. Moreover, the 
two processes pass one into the other. 

H.i-:morrhagi[: Pal hymen ingitis (H-ematoma ok thk 

Dura Mater). — According to Fiirstner,^ there may be 

mechanical congestion of the retinal veins and papillitis, 

' "Arch. f. Psycliiatrie," vol, viii. pt. 1. 
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accompanied by disteusioii of the optic sheath with dark- 
coloured fluid. 

CerehkoSpinal Menikgitis. — In epidemic cerebro-epinal 
meningitie, optic neuritis may occur, hut is rare. Schirmer 
found it in one only of twenty-seven cases examined. Von 
Ziemssen' obaerred slight neuritis in one case, and in anotlier 
a pole fundus with broad and tortuous veins, narrow arteries, 
and hiemorrhages beside the disc ; at a. later period white 
points appeared in the retina. CycUtis and retinitis were 
found by Oeller.- Many of the retinal veins contained 
thrombi and g;ranular plugs ; no direct connection with the 
intra-cranial prooess could be traced. A purulent irido- 
cboroiditis is the most frequent change in this disease. 

In the sporadic (possibly rheumatic) form of cerebro- 
spinal meningitis, optic neuritis may occur, and may lead to 
atrophy. Thus Mr. E. Pope of Tring recently showed me 
a lad who, after a severe wetting, bad suffered from intense 
headache, delirium, fever, and retraction of the head. Sight 
failed ten days after the onset. The symptoms subsided at 
the end of six weeks, but he remained blind, and when I 
saw him, six months later, there was slight perception of 
light in one eye only. The optic discs had all the appear- 
ance of consecutive atrophy, the centres were filled in with 
new tissue, the vessels narrowed, and the adjacent choroid 
disturhed. Such a case, however, is perhaps to be separated 
from most spoi-adic eases, since in these a conspicuous exciting 
cause is seldom to be traced. 



Traumatic Mknikoitis often causes ophthalmosoopic 
changes, of which au instance is shown in PI. III. 5, a 
case in which fever, delirium, and convulsions succeeded a 
fall on the head. The neuritis subsided with the symptoms. 
These eases are considered in the section — " Injuries to the 
Head." The ophthalmoscopic changes are frequent and 
are of the highest importance in the many oases in which 
other symptoms ore subjective only, and when the grave 

■ ".I«hrb. f. OphtUlmologie, "1878, p. 2*3. 

* " Arob. f. Augenkrwik.," vol. viii. 187?. p. 367. 



DISEASES OF THE CHANIAL BOSES. 

nature of the effects of the injury may be doubted 
denied by those whose interests are opposed. 

Diseases of the Cranial Boxes. 

Caries. — In caries of the sphenoid bone, or suppuration 
beneath the periosteum, tbe inflammation may extend to the 
optic nerve, damaging it, and causing secondary atrophy, or, 
descending tbe nerve, may produce intra-ooular neuritis. Tbe 
disc shown in PI. III. 2 is an illustration of this effect. The 
case was one of carie* of tbe body of the sphenoid bone in a. 
girl aged sixteen. There was well-marked neuritis in the left 
eye, but for a month afterwards the right eye was normal. 
Coincidently with an increase of the symptoms of meningitis, 
this also became inffamed, and she died a few days later. The 
autopsy showed caries o£ the sphenoid, chronic meningitis 
around the left sphenoidal fissure, involving the sheath of the 
left optic nerve. There was also general acute purulent 
meningitis, which had, no doubt, been the cause of the neuritis 
in the right eye. The damage to the nerve was just in 
front of the chiasma; the neuritis coincided in onset with an 
increase in local symptoms, which ended in an attack of 
meningitis, from which the patient died- When the draw- 
ing was made, the neuritis was confined to the eye corre- 
sponding to the damaged nerve ; soon after the onset of the 
meningitis, a day or two later, similar neuritis made its 
appearance in the other eye. In this case there was no 
change in the sheath of the nerve. In a case recorded by 
Homer, of curies of the sphenoid, the sheath of the optic 
nerve was distended by purulent material as far as the 
eyeball. 

Caries of the bone, at a distance from the optic nerves, does 
not cause ophthalmoscopic changes unless it excites menin- 
gitis or cerebral abscess. To this, however, an exception 
must be made in regard to disease of the bones of the ear, 
which there is reason to believe may cause optic neuritis 
when no abscess or meningitis is to he found. It has been 
suggested by Mr. Arthur Barker that the papillitis in these 
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cases may be the result of a septic inflammation in the 
middle ear, infecting directly the adjacent carotid canal, 
and extending along the lymphatics of the latter to the 
sheath of' the optic nerve. Cases such as he has observed 
are certainly of much clinical importance, and deserve close 
attention on the part of the pathologist. 

Thickening of the Cranial Bones. — General thicken- 
ing of the cranial bones may cause optic neuritis and con- 
secutive atrophy. Neuritis with great swelling of the 
papilla, was present in a case of this description in the Queen 
Square Hospital under the care of Dr. Buzzard. The 
general thickening of the bones of the skull appeared to be 
of a sub-inflammatory character. There was no post-mortem 
examination, as the patient recovered; but Michel has recorded 
the case of a boy who was blinded by neuritis and consecutive 
atrophy early in life, and who died aged fifteen. The ne- 
cropsy revealed great hyperostosis of the bones of the skull, 
by which both optic foramina were considerably narrowed. 
The optic nerves were atrophied from the chiasma to the eye, 
but the orbital portion was greatly thickened by hyperplasia 
of the cellular tissue in the subvaginal space. A similar case 
has been described by Manz, in which the tissue between the 
sheath and the nerve had a semi-gelatinous aspect. Michel 
explains this change, by assuming that the narrowing of the 
foramen leads to retention within the sheath of lymphatic 
fluids, which cause irritation. 

In other cases, similar conditions of bone, exostoses, &o., 
narrowing the optic foramen, have caused only simple 
atrophy of the optic nerve. 

Diseases of the Orbit. 

Inflammatory Processes in the Orft/Y,^.^/., cellulitis (as in facial 
erysipelas), inflammation at the back of the orbit, or periosteal 
affections in which the symptoms and their course point 
clearly to the seat and nature of the lesion, although the 
pathological inference is still as unconfirmed by jyost-moriem 
evidence as is the case with the analogous inflammation of 
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the facial nerve, frequently damage the optio nerve. This- 
damage always involves inflammation, which may or may 
not be seen in the papilla. The difference depends partly 
on its tendency to spread down the nerve, coupled with 
its proximity to the eye or distance from it, and partly, 
perhaps, on the compression of the vein. But whether there 
is neuritis or not, atrophy is subsequently visible, propor- 
tioned, in degree, to the impairment of sight. Tliia may 
or may not have the aspect of " consecutive atrophy." 
There may be neuritis and its effects, but the affection of 
sight may be due chiefly, not to the visible inflammation, 
but to the changes behind the eye, at the spot primsirily 
diseased. Hence care must be taken (as pointed out in the 
account of secondary atrophy ) not to regard the papiUitis as 
the chief cause of a failure of sight that may occur without 
any intra-oeular inflammation. It is of practical importance 
to remember that no forecast can be drawn from the visible 
inflammation — that the absence of this afFords no ground 
for a good prognosis. In tho one case, the nerve is simply 
compressed by the inflammatory products, or, if inflamed, 
the inflammation is localized. Sight is lost sometimes very 
rapidly, and simple secondary atrophy of the lower portion 
of the nerve results, occasionally with ultimate narrowing 
of the vessels (Allbutt and Teale). In the other case, the 
inflammation is communicated to the nerve, and descends 
along it to the eye, or inflammatory processes in the sheath 
lead to a seoondary papillitis. In many cases the eyeball 
becomes prominent, usually only in slight degree, and the 
absence of such prominence is of no negative significance. 
The exophthalmos depends on the amount of effusion and its 
oharacter. The nerves may be gravely damaged when the 
general orbital inflammation is slight. 

PL II. -i affords an example of the oooiurenae of simple 
atrophy of the nerve due to this cause. It is an illustration 
of a well-marked type,^ in which loss of sight of one eye 
oomes on simultaneously with paralysis of all the ocidar 

' For enwnplf, tbose recorded by v. Grnefe, "Arch. f. Olililh..' 
pi. 1, p. 424, and Baumeiater, ibid, vol, lix. pt. 2, p. 264. 
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muBcles, sometimes with tendemess on pressing tlie eyeball 
back into the orbit. The symptoms have been ascribed to 
hEemorrhage (v. Graefe) or inllammatory mischief (Bau- 
meister) at the back of the orbit. In the case illustrated, 
the cause was almost certainly " rheumatic " inflammatory 
mischief, for the symptoms came on suddenly, with much 
pain, after exposure to cold, in an intensely rheumatic' 
woman, who had previously had an attack of " rheumatic " 
pai-alysis of the facial nerve. The paralysis of the ocular 
muEcles passed away, but that of the optic nerve persisted, 
and the disc slowly passed into atrophy without the least 
sign of neuritis. In such a case it is probable that the nerve 
suffered chiefly from pressure. A case of rapid hut not 
permanent failure of sight, accompanied with shooting pains 
passing to the back of the head, in a woman who had had 
facial paralysis, has been recorded by Nettleship.^ There 
was slight puffiness of the eyehds, but no tenderness on 
pressing the eyeball back, and the ophthalmoscopic appear- 
ances were normal. 

In another case, probably of syphilitic mischief at the 
back of the orbit, with intense pain in the eye, orbit, 
and head, the inflammation descended to the eye, and 
produced secondary papillitis, ending in atrophy. In this 
case sight was lost, and the vision of the other eye also 
became impaired. Hence it is probable that the inflamma- 
tion extended from one optic nerve to the other, probably 
by the chiasraa — a danger that makes energetic, prompt 
treatment imperative. 

A very similar state of secondary atrophy of the nerve 
may result from a blow on the head,* or on the eye. Rapid 
exophthalmos and the appearance of the lids may show that 
hemorrhage has occurred into the orbit. These conditions 
are considered in the section on " Injuries to the Head." 

In rare instances, hsemorrhage has occurred apart from 
injury, in sutficient quantity to cause prominence of the 
eyeball and distension of the eyelids with blood. Of two 
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jriaseB recorded by Ayres,' the exciting cause in one was a 
violent e£Eort, in the other a strain during vomiting. The 
degree of impairment of eight appears to depend upon the 
amount of blood effused, and the consequent stretching of 
the optic nerve. 

Ta>n(»irs in the Orbit. — A tumour at the back of the orbit 
or of the optic nerve, may cause neuritis such as results 
from intra-cranial tumoiu-, but this is at first limited to the 
eye in front of the growth ; the other optic papilla either 
escapes or presents only a slight-er and later inflammation, 
which has been communicated to the nerve through the 
«hiasma. There is also distinct and increasing prominence 
of the eyeball. 

iNJtiRlES TO THE HeaD. 

Injuries to the head, blows, falls, &o., frequently cause 
ocular symptoms and often very marked ophthalmoscopic 
signs. The forms of ocular affection are of several varieties. 

1. Impairment or loss of sight, witliout ophthalmoscopic 
changes, or with very slight alterations — simple congestion 
of the disc, easily overlooked. Sucli impairment may result 
from blows on the anterior portion of the head. In some 
cases the mischief is probably direct eoneussion of the retina, 
for in slight cases an alteration of vision has been noted such 
ae must be ascribed to disturbance of the retinal elements. 
For instance, in a case recorded by Giosetti, after a blow on 
one angle of the orbit, near objects appeared unduly large, 
and there was some ooloitr-blindnesH, but no ophthalraoecopic 
change. 

2. Optic neuritis has followed injuries to the head in many 
cases, at an interval of a few days or weeks. It is apparently 
due to secondary results of injury, especially to meningitis 
{PI. m. 5), less commonly to traumatic inflammatory soften- 
ing of the brain or hernia cerebri. In a case under my own 
observation, there was a compound depressed fracture of the 
left parietal bone. This was elevated five weeks after the 

' "Archives of Ophtlialmology," vol. i. pt. 1, Jl»rch, 1881, p. 42. 
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injury, but a few days later hernia cerebri occiurred. The 
optic discs were then normal, but five days later there was 
acute oi)tic neuritis, which persisted until death. 

The neuritis may be slight or considerable, and may 
entail loss of sight and consecutive atrophy. When 
occurring long after an injury it may be due to abscess of 
the brain, as was possibly the case in a patient who pre- 
sented double papillitis a year after a violent blow from 
an exploded shell, over one eyebrow, which ultimately 
caused necrosis of bone.^ 

3. Simple atrophy of the optic nerves, imilateral or 
bilateral, may result from injuries which damage the optio 
nerves, directly or by pressure from secondary inflammation. 
An example of this condition was met with in a patient in 
whom a fall on the right side of the head and shoulder, 
injuring the circimiflex nerve, was followed by slow grey 
atrophy of the right optic disc. In such cases sight often 
fails some time before the ophthalmoscopic signs of atrophy 
are apparent. See below, " Fracture of the Skull." 

4. In some cases an injury to the head may be followed 
by gradual failiu-e of sight, with very slight and stationary 
papillitis. In such cases it is probable that a chronic 
interstitial neuritis has been set up in the nerve trunk. 

CoNcussion of the Brain is attended by no ophthalmoscopic 
change. Simple concussion of the nerve and retina may 
probably, as just stated, cause loss of sight and slow atrophy. 

Confusion and Laceration of the Brain may entail optio 
neuritis, commonly slight in degree, although sometimes 
marked with increased vascularity and redness and opacity 
of the adjacent retina. It is apparently due, in some cases, 
to a secondary meningitis, but may occur directly from the 
brain lesion. It may constitute a valuable indication of 
the occurrence of greater mischief than a mere concussion. 
For instance, in a cttse recorded by Quzet,- the symptoms of 
concussion wore followed by neuritis and consecutive atrophy, 
and ten weeks after the injury the necropsy showed two foci 

» Recorded by lioncour : ** Journ. d'Ophth.," July, 1872. 
- " L'Union Med.," 1865, it 3, No. 63. 
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of red softening iu the riglit anterior lobe and one in the 
oorpua eallosum. I'anas has found in Bueh cases tUstension of 
the sheath of the neire, and it is assumed, on the Schniidt- 
Manz theory, that thus the neuritis is produced, but this is 
at present unproved. 

Fracture of the ShnU^ not nncommonly causes loss of sight 
in consequence of laceration of the optic nerve. According 
to the statistics of Holder, quoted by Berlin, the orbital vault 
is involved in 90 per cent, of fractures of the base of the 
ekull (80 out of 88 oases), and the optic canal is implicated in 
54 (or 60 per cent.). In 42 of these there was haemorrhage 
into the sheath of the optic nerve. The most frequent causes 
are blows and falls on the frontal bone (especially the orbital 
portion), less frequently on the temporal or occipital bone. 
The effect of the resulting laceration of the nerve is usually 
immediate and permanent lose of sight. It is generally 
unilateral and on the side of the injury, very rarely on the 
opposite side, as in a ease recorded by Leber and Deutsch- 
mann, in which the eye blinded was on the side opposite 
to that on which blood escaped from the ear. Both eyes are 
only affected wheu both optic canals are fractured. Sorae- 
tiraes the hteraorrhage into the orbit is evidenced by promi- 
nence of the eyeball and effusion of blood into the eyelids. The 
optio nerve may be torn, compressed, stretched, or the seat 
of hsemorrhage. Absolute loss of. sight from direct injury 
to the nerves is usually permanent. \Vlien the lesion, as is 
commonly the case, is behind the place of entrance of the 
central vessels, there is at first no ophthalmoscopic change 
or only transient retinal hyperemia, but atrophy gradually 
sets in. The pallor has been observed to commence three 
weeks after the injury, The lUtimate appearance of the 
disc is usually that of simple atrophy, the edges sharp, and 
the vessels of normal size. Sometimes narrowing of the 



the text are, in part, dcrivpcl from imporUnt p«i)cni 
\yj Berlin (" MeJdelbeTg 0]>lith. GeBellsch.," 1879, and "AunaieB il'Ociilis- 
tiilt»,"vol. liixiii., 1880, p. fi9), and by Lcbtratid DBUtachmanu, "Arch. f. 
Opbth.," Tol. xxvii. pt. 274. Sec also Uraere and Saemisch's " Handbutti," 
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^M vessels has been observed, and has been asnribed to the ^^ 

^M exteaBioD of inflamiaatioQ to the tissue around the vessels, 

^M or to their direct uompression by the injury, or hy effusion 

^H of btood. OphthahuoBGopic signs of inMammation are not 

^M common, except as a result of subsequent meningitis, but, 

^M in one of my cases, oidema of the disc with retinal bsemor- 

^B rhages accompanied effusion of blood into the optic sheath. 

^B If the injury to the nerve is in front of the place of entrance 

H of the central artery, the ophthalmoscopic appearances are 

H similar to those of embolism. When the injury to the nerve 

H is partial, the loss of sight may be incomplete, and in such 

H cases central scotomata and peripheral limitation of the field 

H have been observed. When sight is impaired by effusion 

H of blood into the sheath, the prognosis is said to be better 

J than when the nerve is injured. Occasionally signs of direct 

injury to the eye have been observed in these cases, rupture 
of the choroid or vitreal opacities. 

Compresmon of the Brain may, it is said, be attended by 
changes in the fundus oeuh — distension of the retinal veins, 
congestion and oedema of the papilla. Such appearances are, 
however, certainly rare. 

Traumatic Meiiiiiijitia entails, very commonly, ophthal- 
moscopic changes similar, for the most part, to those which 
are found in tubercular meningitis. Meningitis often results 
from fracture of the base of the skull, and may, like tuber- 
cular meningitis, be attended with neuritis. An instance 
of traumatic mischief with neuritis is afforded by the case 
figured in PI, III. 5, The neuritis came on with mental 
disturbance and convulsiohs, following, at an interval of a 
week, a fail on the head. The change was shght in degree, 
although very distinct, and passed away soon after the 
cerebral symptoms subsided, leaving no trace. When the 
neuritis is more intense, blindness may result. Hook ' has 
described the case of a child who had symptoms of menin- 
gitis five months after a fall on the head. Optic neuritis 
(" descending ") was found with the ophthalmoscope, eight 
' "Oest. .Tahrb. Air Pitdiatrik," vol. v. 1874, p. 1. " Nagel's Jahrb, f. 
■Oj-litli.," vol. V, [,, 427. 
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being little impaired. Four years later, however, the child 
was healthy but blind, with atrophy of both optie nerves. lu 
other cases of the kind actual meningitis has been found. 
The neuritis may be associafad with the aigna of nuBoliief at 
the base of the brain, paralysis of ocular muficles, &e. The 
ehronio inflammatory consequences of an injury (chronic 
meningitis, inflammatory "growths," Ac.) may persist and 
progress for a long time, even for years, as in a case in 
which meningeal growths, apparently the result of chronic 
inflammation, were found beneath two old fractures of the 
skull, the result of injuries received several years previously. 
At the base the results of chronic meningitis had damaged 
the arteries and. caused fatal softening, hut no recent 
change. 

Hernia Cerebvi, resulting from fracture of the skull, with 
loss of hone, may be accompanied with neuritis, as in the 
I referred to on page 18-"}. 

NecreuM of the Craitial Boitex. — The damage to hone by 
injury may cause necrosis and meningitis or abscess of the 
brain, both of which may entail inflammation of the optie 
nerve. As Hughliugs-Jacksou has pointed out, the relation 
of the symptoms to the injury may be obseure and unsus- 
pected by the patient or friends, so that careful attention 
should be paid to any sign of injtiry, such as pufEy swelling, 
&c., and the occurrence of a blow or fall should be carefully 
inquired for in all cases of local brain d 



Diseases of the Nose. 

Some curious cases have been recorded^ in which optic 
neuritis coincided with persistent discharge of watery fluid 
from one nostril. In most cases there were chronic cerebral 
symptoms, and in some there were polypoid growths in the 



The fluid is not cerebro-spinal fluid, nor is it ordinary naeal 
"Oljh. HcT.," 1B83, and Emrys Joiios : "Oph. Rev.," 
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secretion. The most probable explanation is that there is- 
increased intra-cranial pressure and hydrocephalus, and that 
the escape of fluid relieves the pressure indirectly, and that 
it is conditioned by some abnormal state of the mucous 
membrane of the nose. In a case recorded by Baxter,^ 
however, there was no disease, but the bones of the skull 
were abnormally thick. But in this case the cerebral symp- 
toms were rather those of fimctional than of organic 
disease. To increase the mysteiy, some of the cases pre- 
sented slight symptoms of exophthalmic goitre. 



Insolation and Heatstroke. 

The occurrence of congestion of the optic discs in cases of 
severe sunstroke, described by Macnamara, has been before 
alluded to (p. 138). In America, according to Hotz,^ it is 
not uncommon to meet with cases of aiiophy of the optic 
nerves, which are ascribed by the patients to sunstroke. 
Commonly the arteries are narrowed, as if from preceding 
inflammation, and in some recent cases he met with actual 
neuritis. In three the exposure had been to the sim, in three 
to an intense heat. Severe headache was a prominent early 
symptom, and it is probable that the neuritis was secondary 
to acute cerebral congestion or meningitis. 

Hotz has also seen exudative choroiditis apparently from 
the same cause, in degree sufficient to cause detachment of 
the retina. lie regards it as due to the extension of inflam- 
mation along the sheath of the optic nerve, but the absence 
of choroiditis in other cases of such extension renders the 
explanation difficult to accept. 

1 " Brain," v. 325. 

- ** American Journal of Medical Science," July, 1879. 
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DISEASES OF THE SPINAL CORD. 
Inflammation. 



Sjiinal iiii'iiingitis may be acconijianied by ophtbal- 
moBOopio changes when the cerebral membranes are also 
affected {see " Cerebro-Spinal Meningitis," p. 178). But 
we must be prepared to meet with neuritis as a coinoidence 
of any loeul inflammation that is produced by a blood-state, 
so many and various are the states of the blood in which 
the papilla becomes inflamed. 

Myelitis is an illustration of the same truth. It is also 
usually unattended by any changes in the eye. but to this 
rule several remarkable exceptions have been recorded. 
They show, conclusively, that the papilla is susceptible to 
some states of the blood that influence the spinal cord. 
Slight optio neuritis, veiling the edges of the discs, was 
seen by Cliiford AUbutt in a case of chronic myelitis in 
the upper dorsal region. Partial grey atrophy supervened. 
The same observer has also met with partial atrophy after 
dorsal myelitis. Seguin ^ has twice seen optic neuritia 
coincident with subacute transverse myelitis. The affection 
of the optic nerves ran a favourable course and left no 
impairment of sight. Noyes- has recorded the ease of a 
young man in whom, without cause, impairment of sight 
in the right eye was simultaneous with some spinal symp- 
toms, and a fortnight later slight optic neuritis was found. 
The spinal symptoms (initial retention of urine, tingling, 
and some amesthesia in the legs) did not increase, but the 
fields of vision became changed in a peculiar and irregular 
manner, suggesting an affection of the chiasma or optic 
tracts. 

In ft man, aged fifty-two, whose case has been recorded by 
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Steffen ^ and by Erb,- loss of sight, commencing by a central 
scotoma, and accompanied by slight neuritis, occurred first in 
the left eye, and, three weeks later, in the right. Sight 
slowly returned, but three months later there was renewed 
failure in both eyes with temporal hemianopia, without 
marked ophthalmoscopic changes. Two months later the 
s3rmptoms of a transverse dorsal myelitis came on. 

Very significant also are two cases of coincident neuritis 
and myelitis observed by Dr. Dreschfeld, of Manchester. 
One was a man aged forty-one, who, simultaneously with 
an attack of double optic neuritis going on to complete 
atrophy, and slight mental disturbance, presented the 
symptoms of acute myelitis, from which he died at the end 
of a month. The necropsy revealed disseminated acute 
inflammation of the spinal cord in the dorsal and lumbar 
regions. The brain appeared healthy. The other case was 
that of a woman, aged thirty-eight, who died from res- 
piratory paralysis six weeks after the onset of symptoms of 
acute myelitis. Soon after the paralysis came on, double 
optic neuritis was found to exist. After death the brain 
presented merely signs of congestion, but the upper part of 
the spinal cord was softened. 

It is probable that, in these cases, the optic neuritis and 
myelitis were both the result of a common cause. The 
coincidence of acute inflammation of the optic nerve and 
spinal cord is of considerable interest in connection with 
their frequent affection in chronic disease. It is probable, 
however, that in some cases (Noyes, Steffen) the cause of the 
neuritis was situated at or near the chiasma. 

Sclerosis of the Cord, 

posterior sclerosis : locomotor ataxy. 

Atrophy of the optic nerves is, as is well known, frequent 
in locomot(»r ataxy. In what proportion of the cases it 

1 '^Sitzungsbericht der Heidelberg Ophth. Oesellschaft/* 1879. 
' ** Archiv fiir PsychUtrie," vol. x. p. 146. 
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occoTB is difRoult to say, Opiithalmie surgeons have been 
impressed with its frequency. Charcot believes that almost 
all cases of so-called simple atrophy ultimately present spinal 
symptoms. Careful statistics show that the proportion of 
the cases of simple atrophy in which spinal symptoms of aoy 
kind can be recognized is about one-half (see p. 112). 

But we must not infer from this the converse proposi- 
tion that most eases of ataxy present optic nerve atrophy. 
It is probably near the truth to say that about one ataxic 
in six suffers from optic atrophy. Of seventy consecutive 
oases of ataxy which have come under my observation, only 
nine presented atrophy. It existed in nine out of fifty-two 
cases recorded by Voigt,' and in seven out of fifty-six cases 
analyzed by Erb.^ Thus of 178 coses of ataxy, optic nerve 
atrophy existed in twenty-five, or 14 per cent. When it does 
occur, it is more frequently an early than a late symptom, 
oocuiring before rather than after the difficulty in walking 
has become considerable. In the nine eases above referred to, 
the onset of the atrophy preceded any distinct disturbance of 
locomotion in eight. In only one case did it develop after 
the inco-ordination was considerable, and in this the spinal 
symptoms came on very rapidly. When sight is lost, any 
inco-ordination which exists is greatly increased — the con- 
dition which the physician employs as a test to exaggerate 
the diificulty, the withdrawal of the guiding visual sensation, 
being permanent. The ataxic symptoms are often so slight 
that, even as increased by the blindness, a careful investi- 
gation is necessary to discover them. Blind people often 
walk in a more or less hesitating and uncertain manner, and 
the uncertainty of slight ataxy is easily attributed to the 
blindness. Inquiry, however, elicits other symptoms, as 
pains in the limbs, especially " lightning pains," and loss of 
sexual power, and careful observation of the gait shows an 
unsteadiness in tiuiiing, and in standing with the feet bare, 
and toes and heels close together. It is, however, well known 
that the atrophy may occur before any ob\'iou3 symptoms 
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referable to the cord. One extreme instanoe of this early 
atrophy has come imder my own observation, in which the 
atrophy of the discs was complete, and vision lost for twenty 
years before the first symptoms of ataxy showed themselves. 
I have seen another case in which the loss of sight preceded 
for sixteen years distinct spinal symptoms. But in many 
such cases the loss of the " knee-jerk," ^ an early symptom in 
ataxy to which Westphal first called attention, precedes other 
symptoms, and if looked for will often be foimd to co-exist 
with optic nerve atrophy when other symptoms of ataxy 
are absent. A very marked example of this relation, in 
wliich the atrophy existed for fifteen years, associated only 
vdih lightning pains and loss of the knee-jerk, has been 
related by Buzzard.^ Another early symptom is the loss of 
the reflex action of the pupil to light, although the contraction 
occurs on an eflPort at accommodation (Argyll Robertson). 
The pupils are often small (" spinal myosis"). It is to be 
remarked, however, that this may co-esdst with optic nerve 
atrophy without any spinal symptom, as in the case men- 
tioned on p. 266. 

When the atrophy is advanced, the optic discs are usually 
grey, even to indirect examination, and to direct examination 
very grey and mottled, the meshes of the lamina cribrosa 
may or may not be visible, the edges sharp and clear, 
the sclerotic ring distinct. Sometimes there is a peculiar 
gelatinous opacity of the substance of the disc. To ordi- 
nary daylight the tint is a greenish grey; to gaslight a 
bluish or iron grey. Its characters are shown in PI. II. 6. 
Less commonly, the discs appear white to the indirect 
method of examination, but a grey mottling can always be 
seen with the direct method. The vessels are usually of the 
normal size. The grey disc and normal vessels have been 
supposed to be peculiar to this form of atrophy, but this is 

^ It must not be hastily inferred, however, from the occurrence of the jerk, 
tliat the atrophy is unconnected with disease of the cord, because lateral 
sclerosis, in w^hich there is an excess of the knee-jerk, may, in rare caaes, be 
Accompanied by optic nerve atrophy. 

•- " Brain," 1878, No. 2, p. 168. 
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inoorrect. The disc in atrophy from post -orbital pressure on 
the nerve, such as that shown in PL II. 3, may present 
exactly the characters of the atrophy of ataxy. 

A stage of hypenemia, " chronic optic neuritis," has been 
deeoribed by Dr. Clifford AUbutt as sometimes preceding the 
atrophy, but the occurrence of this condition has not been 
oonfirmed by other observers. I have frequently looked for 
it, hut without success. 

The anatomical characters of the atrophy have been already 
described (p. 116). The trunk of the optic ner\'e is commonly 
nearly normal in size, but is grey and eemi -translucent. The 
grey degeneration may stop at the chiaama, but often, as 
Tiirck pointed out, involves also the optic tracts, and can be 
traced to the external corpora geniculata. The microscopical 
investigations (of Leber especially) have shown that the 
change in the nerve consists of an increase in the interstitial 
tissue, and sometimes the formation of translucent colloidal 
tissue around the vessels, as in Fig, 51, p. 117, together 
with a wasting of the nerve fibres. The histological resem- 
blance to the change in the spinal cord is not so close as 
has been asserted. Charcot and Abadie have suggested that 
the change commences in the nerve fibres, and is essentially 
parenchymatous, but the balance of evidence is not by any 
means conclusively in favour of this view. 

The affection is usually bilateral, although often more 
advanced in one eye than in the other. In rare cases, one 
eye may be much affected, and the other veiy little. 

Symptoms. — The affection of sight is usually characterized 
by a progressive peripheral defect in the field of vision, 
eepecially extensive on the ouier side (Forster) . It progresses 
imtil only a small portion is left, situated to the inner side 
of the blind spot, and enclosing the fixing point. Central 
vision may be little impaired even after the peripheral defect 
has become very great. "When the acuity of vision is thus 
preserved patients may, for a long time, be unaware of the 
aileetion of sight, until indeed the field is greatly reduced. 
Sometimes a sector-like defect occurs, an example of which 
is figured at p. 135. Rarely one half of a field may 
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bo lost {Fig. 56, p. 124). This has hitherto only been 
observed when the sight of the other eye was entirely 
lost. 

Colour-blindness is frequent, and is almost always an 
early symptom. The first change is commonly a loss of 
perception of green, then of red (see p. 120). Occasionally, 
as I liave seen, the defect in the field may be more per- 
ceptible in a bright than in a dim light, and the latter 
be preferred by the patient. The degree of impairment of 
sight, both in regard to acuity and to colour-vision, may 
vary from day to day, just as does the degree of impair- 
ment of sensibility in the legs. 

The manner in which the atrophy often precedes the 
symptoms of spinal mischief points to the anatomical in- 
dependence of the two affections, whatever may be their 
relations. Pathology verifies this conclusion, for in cases 
in which both posterior columns and optic nerves are affected, 
no anatomical continuity of degeneration can be traced. 
The degeneration extends as far as the chiasma, but the 
tracts are little affected. Thus there is an apparent want of 
correspondence between the optic and spinal phenomena. 
Both are, it is true, parts of the sensory nervous system, but 
in the nerve the seat of the morbid process is peripheral, in 
the cord it is central. It is, however, asserted by Pierret^ 
that this opposition is apparent only. Although the de- 
generation of the optic nerves can be traced only as far as 
the chiasma, he has frequently found, in the corpora quad- 
rigemina, anterior and posterior, a process of sclerosis, which 
thus, at the root of the optic nerve, represents the sclerosis 
at the roots of the spinal nerves. Further, the latter may, 
he says, be found changed in the same manner as the optic 
nerve. On examination of the terminal expansions of the 
nerves of the amesthetic and painful regions he has foimd in 
two cases the evidence of lesions of these nerves perfectly 
comparable to that which constitutes optic nerve atrophy. 
The farther from the peripheral termination the ner\'es are 

^ Quoted by Robin, op. cit. The statements in the text are iiartly derived 
from a communication M. Pierret has kindly made to me on the subject. 
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examined, the slighter do the changes become, and soon they 
disappear, and the nerves are healthy, until the posterior 
oolumns are reached. Thus, acoording to this view, in 
locomotor ataxy we have a combined peripheral and central 
change in the eensory nervous system; and it has been 
merely an accident of pathological progresa that attention 
has been primarily fixed on the central alteration in the oord 
and the peripheral process in the optic nerve. But, aa has 
been pointed out by Ghinn, the optic nerve is to be regarded 
rather as part of the central nervous system than aa an 
ordinary peripheral nerve, and the import4ince of this 
relationship must be borne in mind (see p. 11^). 

The course of the optic nerve atrophy is very like that of 
the cord degeneration. Itecovery of sight, if ever observed, 
is a still rarer event than recovery of co-ordination in the 
limbs. The interference with the function of the posterior 
columns of the cord may, in a recent case, be out of pro- 
portion to structural change, but in the eye this is rare, and 
the structural change is that on which our prognosis is based. 
At the same time an arrest of progress is sometimes obtained, 
as it is in the ataxy. Although ultimately almost all cases 
increase, yet the progress is often very slow, and many years 
may pass before even a small field is finally lost. Tlie 
perimeter affords valuable aid in estimating changes, which 
patients are apt to regard too favourably. 



LATERAL SCLEROSIS, 

Ophthalmoscopic changes are very rare in cases which 
present the sjTnptoms of primary lateral sclerosis of the 
oord. In one or two cases, however, I have seen grey 
atrophy slowly supervene, similar in chai-acter to that met 
with in locomotor ataxy. 



INSULAR (disseminated) SCLEROSIS, 

Amblyopia occasionally occurs in insular sclerosis of the 
brain or oord, but very rarely goes on to complete loss of 
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sight. It is often unattended by the ophthalmoscopic signs 
of atrophy; the examination is frequently difficult on account 
of the associated nystagmus. In such cases the optic nerves 
may be found to be occupied by patches of sclerosis, similar 
to those which occur elsewhere.^ The nerve .fibres passing 
through are not destroyed, their axis cylinders persist, and 
retain impaired functional power, although their medullary 
sheath may disappear. 

Occasionally, however, atrophy of the optic nerves is 
observed in this affection quite similar in its character to 
that seen in ataxy, attended by a similar loss of vision, 
progressing to complete blindnesa^ Dr. S. H. Habershon 
found uniocular central scotoma, absolute for white, red and 
blue, in a case of this disease. The corresponding optic disc 
was greyish white, especially in its outer half.* 



Caries of the Spine. 

Caries of the spine in the dorsal region is unattended by 
ocular changes. Bull^ has recorded an examination of fifty 
cases, but the changes he met with, confessedly rare, are of 
doubtful pathological character, being confined to fulness of 
the retinal vessels, and sometimes dilatation of the capillaries 
of the disc. When the caries is in the cervical region, marked 
congestion of the disc has been described. In one case under 
my own observation the discs were red, and there was much 
white tissue about the vessels, very conspicuous against the 
red disc (as in PL I. 2), but the margins of the side were 
quite clear, and the pathological nature of the appearance 
was somewhat doubtful. Abadie^ has recorded a case in 
which atrophy of the optic nerves supervened, and attributes 
it to meningitis ascending to the base of the brain, of which, 

^ Charcot : "Leyons sur lea Maladies du Systi'ine Nerveux," t. i. p. 206. 
- Magnan : " Arch, de Physiologic," t. ii. p. 765. Liouville : " Mcmoires 
de la Soc. de Biologic," 1868, p. 231. 

=» ** Trans. Ophth. Soc.," vol. ix. 1889, p. 162. 
* ** Am. Journal of Med. Science,'* Jul}', 1875. 
^ *' Bull, de la Soc. de Ghir./' Jan. 12, 1876. 
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however, there was no other evidence. In the case of a girl, 
agetl fifteen, suffering from Pott's paraplegia, who was in 
Queen Square Hospital, under the care of Dr. Buzzard, 
there was well-marked optio neuritifi. She had, however, 
frequent severe headaches, and occasional vomiting, and the 
neiiritiB did not improve as the paraplegia passed away, so 
that it is possible that some intra-craninl tumour (Ptubercular) 
oo-exiated. 



Injuries to the Spine. 

The subject of the changes in the optic dracs in spinal 
injuries has received a large amount of attention in conse- 
quence of the prominence which " railway cases " have given 
to this class of accident. lu its scientific relations the sub- 
ject has not escaped the sinister influence which Ktigation 
exercises on the investigation of facts, and there is no doubt 
that the pathological nature of many of the appearances 
described in these cases has been the result of an affection of 
the mind of the observer, rather than of the eye observed. 
Still, it seems well established that in some cases of spinal 
injury ocular changes supervene, and the observations of 
Clifford Allbutt especially show that they occur with greater 
frequency the higher up the injury ia. The changes are 
those of simple congestion, congestion with codema, and shght 
neuritis, uniform redness of the disc, and concealment of the 
outlines so that the position of the disc may ultimately be 
TeoDgnJzed only by the convergence of the vessels. In one 
oase a " daffodil colour " was described. Sight is a little, but 
not much affected, and the condition, which is of slow onset 
and oourse (coming on some weeks after the injury), usually 
passes awaj. A remarkable case of this kind has been 
described by Thorowgood.' A girl, aged twelve, after a 
blow on the lower part, of the back, complained of pain 
and tenderness at the neck, with musoidar stiffness. A week 
after this some dimnesB of sight came on and increased, 

' "Clin. Trua.," viii. 1876, p. 80. 
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until five weeks after the blow sight was lost, and well- 
marked optic neuritis was found. Leeches and mercury 
were employed, and the discs and sight recovered completely* 
It has been supposed (especially by Mr. Wharton Jones) 
that a disturbance of the sympathetic is the cause of the 
ocular symptoms in spinal injury. In cases of actual diseafie 
of the sympathetic, however, no ophthalmoscopic change has 
been found (Hughlings- Jackson, Biegel, and Jolly). Clifford 
Allbutt suggests that they may be the result of " meningeal 
irritation" passing up to the base of the brain, but other 
evidence of such irritation has not been recognized. 

FUXCTIOXAL DISEASES OF THE NERVOUS SYSTEM. 

Exophthalmic Goitre. 

The conspicuous ocular symptoms which form part of 
Graves' disease might lead to the expectation that changes in 
the fundus oculi would be found in that affection. As a rule, 
however, it is not so. The prominence of the eyeballs does 
not lead to any alteration in the optic nerve. The retinal 
arteries participate in the general arterial dilatation, which 
oociu*s so uniformly in the disease, and is ascribed to a 
paralysis of the sympathetic vaso- motor fibres. The arteries 
are larger than normal, and when their course is favourable 
for their comparison with the veins, the two may be observed 
to be nearly equal in size, clearly in consequence of arterial 
dilatation. The strong pulsation which occurs in the arteries 
of the head and neck, in consequence of their dilatation and 
of the excited action of the heart, may be visible in the 
retina as a spontaneous arterial pulsation, as Becker first 
pointed out. He has found it in six out of seven cases, and 
remarks that it varies in degree, and may at times be 
unrecognizable.^ 

Chorea. 

Embolism of the central artery of the retina is an ex- 
tremely rare result of the endocarditis which is generally 
found (post-mortem) to be associated with the disease in 

1 '* Kl. Monatsbl. f. Augenh./* Jan. 1880. 
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Bevere oases. Only two instances have beon recorded ; the 
best marked case is that of Swanzy, of Dublin." The 
embolism oecm-red at the time of the oommenoement of the 
chorea, and was in tb« left eye. The chorea was moat severe 
on the left aide. The atate of the heart is not mentioned. 
The other case is recorded by FiJrster, but was not seen until 
some time after its occurrence. The patient, a child, had 
suffered from chorea for some years, (iud during the chorea 
had lost the sight of one eye. The disc was atrophied, and 
the arteries very small. 

Slight optic neuritis is not very uncommon in chorea, and 
now and then neuritis of considerable intensity is seen, 
although seldom in the degree comparable to that usually 
met with, for instance, in cerebral tumour, I have twice, 
however, seen this latter intensity attained. In each case 
the patient waa a girl of seventeen or eighteen years, and 
in each the neuritis passed away completely as the chorea 
subsided. These cases give significance to the slighter forms. 
In these the edge of the disc is decidedly blurred, sonietimes 
only on one side, sometimes all round, although not often to 
such an extent as to prevent its position being recognized in 
the indirect method of exEimination. To the direct method 
the edge of the nasal side is obBcured, necessarily. The 
swelling is slight, the physiological cup seldom encroached 
upon, and bsemorrhages absent. In all the cases in which I 
have met with it, there has been a recognizable degree of 
hypermetropia ; this fact would lessen the significance of the 
neuritis in regard to the chorea, were it not that the aspect 
of the disc, in every case that I have seen, has become normal 
■when the chorea has subsided. The frequency with which 
such an appearance is met with is difficult to ascertain ; in a 
percentage probably of eight or ten this is to be seen. The 
slight form is seen in children chiefly — the more severe in 
girls about puberty. It is probably, when intense, a co- 
incident effect of the state of the blood. Slight double optic 
neuritis was seen by Hughlings-Jackson in a case of hemi- 
chorea, right-sided- When first observed the discs were 
' "Ophth. Hosp. Rep,," via. 181. 
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hypenpmio, badly mai'gined, the veins large and irre 
The change was most marked in the left eyo. The 
anee increased with the chorea, and disappeari. 
recovery. Bouchut has figured white exudation o. 
about the disc in a ease of a third attafk of severe cu 
lu one case which came under my observation there \, 
also kidney disease, and ulcerative endocarditis, and sHgh 
retinal hremorrhages were also present, so that it is eertai" 
that the neuritis oould not be ascribed wholly to the oerebral 
affection. 

Neuralgia and Migraine. 

Occasionally atrophy of the optic nerve has been observed 
in oases of severe unilateral neuralgia of the fifth nerve. Ita 
origin is obscure. Temporary amaurosis, supposed to be 
" reflex," is more common. The transient disturbanoea 
of sight, temporary amaurosis, hemianopia, &g., which 
accompany migraine, are well known. In a girl, aged 
eighteen, blindness of the left eye occurred after some days 
of migrainous pain. The ophthalmoscopic appearances were 
normal ; vision was qualitative only, and the pupil did not 
react to light. Treatment was without effect for fifty days ; 
then chloral and quinine were given, and slight improvement 
took place, probably not due to the treatment. The slow 
improvement of vision went on, and the sight became good, 
although the progress was interrupted hy slight relapses due 
to changes of weather and mental excitement. 

Of greatest importance, however, are the attacks of loss of 
sight lasting for a few hours or a day or two, occasionally 
observed in the subjects of migraine, apart from attacks of 
headache, and at other times, in association with pain. 
This transient failure of sight sometimes remains permanent, 
always in one eye only The ophthalmosoopioal appearances 
in such cases are those of occlusion of the central art«ry. 
The state ia usually ascribed to embolism, hut it is more 
likely thrombosis. Galezowski^ has recorded three such 

' "Rec.d'Ophthnial., "Jan. 1882. See alsoRajnpoldi, "Ann. diOttalino,," 
ISS2. A case recently described bj Doyne wu probably of this nature. 
There had beou two attacks of trmmient blindness of one Bje, in the Uit of 
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cases without heart disease, also oue in which slow atrophy 
ocomred in one eye. and another in which failure of sight 
after an attack of migraine waa attended hy signs of 
neuro -retinitis, with small htemorrhages and thromhosia in 
some minute vessels. Now and then atrophy of the optio 
nerve has been observed to follow repeated attacks, and 
Hutchinson hae associated the thi'ee symptoms of migraine, 
amaurosie, and xanthelasma. Glaucoma is sometimes ob- 
served in cases in which there has been long-standing 
liability to unilateral neuralgia of the fifth nerve. It has 
been proved that irritation of the fifth nerve may increase 
the intra-ocular tension.' 



Idiopathic Epilepsy. 

Intfr-piiroxysmal State. — In idiopatiiio epilepsy the appear- 
ance of the fundus oculi between the paroxysms is, as a rule, 
normal. Some observers have described changes in the optic 
discs, and increased vascularity, distended retinal vessels, and 
the like. I have examined very carefully about a thousand 
epileptics, and have found that in most oases every character 
of the fundus was such as is presented by persons not 
epileptic. Now and then an unduly red disc is to he seen, 
but not more frequently than in persons not epileptic, and in 
most cases it is explicable by the ocular conditions — a point 
too Uttle attended to in medical ophthahnoscopy. The only 
deviation from the normal state of the fundus which has 
seemed to me frequent, is an unusual equality in size of 
the retinal arteries and veins. The latter are not, as a 
rule, larger than normal, and the arteries appear as if 
large from a lax Hta,te of wall. Spontaneous pulsation in 
the veins has been described by Kostl and Niemetsohek- 
as especially frequent in epileptics : it is certainly not 

which the upper hoK of the retina was found to be <edematoiu. The ucend- 
ing STteriee uttimBtely became narrowed on the disc, and Che lower part of 
the Qehl rnasined defe^^tive after aevetal months. — "Traos. Ophtb. 3oc.," 
vol. ix. p. 118. 

' Hippal and Gninhageo : " Arch, f. Ophth.," yols. xiv. and ivi. 

' "Pwger Vierteljahreschr.," vols, ovi. sod CTii. 



202 MEDICAL OPHTHALMOS(X>PY. 

more frequent in them than. in individuals who are not 
epileptic. 

Durwg the paroxysm the appearance of the fundus has 
been described variously by different observers. For obvious 
reasons, the difficulties in the examination are great, and 
opportunities are rare. The only change which seems well 
established, is that the retinal veins, during the stage of 
lividity, become much distended. SrCgarding the state of 
the arteries, there is considerable doubt. On theoretical 
grounds, because contraction of the cerebral arteries is 
supposed to be the immediate cause of a fit, it has been 
expected that contraction of the retinal arteries would also 
be seen, and De Weeker has described a sensible diminution 
in the size of the arteries during the pallor, but Kostl and 
Niemetschek thought that they recognized in one case 
dilatation of the arteries during an attack. Observation, 
however, of the size of the vessels by the indirect method, is 
of small value. 

In a case of convulsions from meningeal haemorrhage, in 
which there was, however, no initial pallor of face, and also 
in a case of severe one-sided fits, I have been able to keep 
a retinal artery and vein under (direct) view through the 
whole of a severe fit, from before its commencement until 
after its close. In neither case did the retinal artery present 
the slightest change in size. During the stage of lividity, 
the vein became large and dark. In a case of chronic local 
meningitis of the motor region of the left hemisphere 
(Case 2), by galvanizing the region of the cervical sympa- 
thetic, I was able to produce the aura with which the fits 
commenced, and once watched the retinal vessels by the 
direct method during the operation, but no change in their 
calibre was to be observed, although the aura was so intense 
as almost to pass into a fit. Clifford Allbutt, during a 
fit, has observed pallor of the discs, and a similar con- 
dition has been seen by Hughlings- Jackson and Arlidge,^ 
immediately after a fit, in several cases. During an attack 
of epileptiform amaurosis, Dr. Jackson failed to see any 

^ "West Riding Asylum Reports," voL L 
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change in the fundus which he was at the time comparing 
with a drawing of it. After a second attack the veins appeared 
a little paler than hefore.^ I have repeatedly examined 
patients immediately after fits, but without being able to 
satisfy myself that there was any difference from the appear- 
ance of the disc and vessels at other times. It is possible that, 
as Knies^ has suggested, changes in the size of the vessels 
sometimes described, may be due to a sudden alteration in 
the intra-oeular pressure from changes in the accommodation. 

In oaaee of epilepsy in which the fita were frequent, Clifford 
Allhutt has seen hypenemia of the discs, and even some 
exudation into them. As a rule, my own observations 
have given quite negative results. In one case, however, 
I met with marked changes in the discs, developed under 
observation during a series of exceedingly severe convulsive 
attacks, recurring at short intervals for sevei-al days. The 
patient wae a yoimg man, and the convulsions were of 
hysteroid type — paroxysms of struggUng, arching of back, 
throwing about of head and limbs, bo intense that the united 
Atrengtb of three or foiir persons was required to keep the 
man in bed. They were accompanied by loss of conscious- 
ness. Bromide and other remedies produced no effect, and 
the convulsions continued unabated until ice was applied to 
the cervical spine, when the attacks at once ceased. The 
optic discs, after some days of convulsion, became reddened 
and veiled, so that their edges were quite invisible, and there 
was distinct swelling. After the cessation of the fits the discs 
gradually resumed their normal appearance. This [jafient, 
about three mouths later, died, after a series of true epilepti- 
form convulsions beginning in the left hand. Post-mortem, 
no trace of disease was visible in the brain to naked-eye 
examination. 

It might be expected that the retinal vessels would often 
give way during the violent venous stasis of an epileptic fit, 
just as do those of the conjunctiva. As already stated, retinal 
rarely observed under the circumstances, no 



I 



' " Lancet," Feb. 17. 1874. 

' "SitzDngnberichtderHeiilelbergOptiUi. 0«B«UKh„" 1877,] 
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doubt on account of the support afforded to the walls of the 
vessels by the intra-ocular tension. 

It must be remembered that many cases of apparently 
idiopathic epilepsy may present traces of old optic neuritis 
or choroiditis — indicative, the former certainly, the latter 
probably, that the convulsions originated in organic brain 
disease ; the choroiditis indicating former syphilis. Traces of 
old optic neuritis are especially common in cases of epilepsy 
due to blows on the head. It must also be remembered that 
chronic convulsions resembling idiopathic epilepsy may occur 
in the subjects of lead-poisoning and chronic renal disease, in 
each of which optic papillitis may be present. 

Hysteria. 

Although functional disturbances of sight (single or double 
amblyopia, hemianopia, colour-blindness, often with pain on 
use of the eyes), occur occasionally in the hysterical, ophthal- 
moscopic changes are very rare. Atrophy of the optic nerve 
has been met with in one or two cases, but was probably an 
accidental coincidence; or there may have been co-existent 
organic disease, such as disseminated cerebro-spinal sclerosis, 
underlying the manifestations of hysteria. When there is 
extreme amblyopia, dilatation of vessels and serous transuda- 
tion into the retina have been seen by Landolt. The chronic 
perineuritis described by Galezowski in one case must be 
regarded as altogether exceptional. In hystero-epilepsy 
also there are, as a nile, no ophthalmoscopic changes, but 
after extremely severe and repeated fits, slight alteration 
may be met with, as in the case described in the section 
on "Epilepsy." 



Insanity. 

The frequency with which pathological appearances are to 
be recognized with the ophthalmoscope in cases of insanity 
has been very variously stated. The discrepancy between 
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otiservers is so great, that it seems certain undue weight has 
been given by some to appearances whinh are not uncommon 
in normal conditions. In fact the ophthalmoscopic appear- 
ances in the insane seem, for some reason, to be a favourite 
subject for observers whose experience of normal eyes is 
insufficient to enable them to estimate the significance of the 
appearances seen. The observations in which changes were 
found in a hirge proportion of the cases examined must 
therefore be received with considerable reserve. As an 
instance of the different conclusions which have been reached 
may be cited the observations of Tebaldi,' who found changes 
in three-fourths of the cases examined ; and of Schmidt- 
Rimpler,^ who found changes only in thirteen out of 128 
cases, and some of the thirteen he considered as doubtful. 
An even more striking instance of this discrepancy is afforded 
by two observers of the appearances in general paralysis, one 
of whom described atrophy as existing in eight out of every 
nine cases examined, while the other found hyperajraia in 
about the same proportion. 

It must be remembered, in estimating the significance of 
the considerable cbanges sometimes found, that the oases of 
" organic " brain disease, tumour, softening, chronic menin- 
gitis, and the like, in which mental disturbance is prominent, 
occasionally find their way into asylums. 



General Paralysis of the Insane. — This diaeaae ia 
more closely allied to some spinal degenerations than to 

other forms of mental derangement. Unequivocal changes 
in the eye have been found much more frequently than 
in any other form of insanity. Loss of sight has been 
known since the time of Cahneil as an occasional com- 
plication ; but in a considerable degree it is rare. Billod 
noted complete blindness in only three out of 400 cases.* 
The loss of sight has been proved to depend on grey atrophy 
of the optio nerves, similar to that wliich occurs in spinal 

' N«gel'« •' Jabrmbericlit," 1870, p. 374, rrom tlie '■ Rivista Cliniea," 1870. 
' "Ann. d'Oeulist,"' vol. Univ. 1875, p. 267. 
' "Ann. Me.i.-Piychologiquea," 1863. 
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disease. The retinal vessels have been nonnal in size or 
narrowed (Magnan). In its slighter degrees, it affects one 
eye more than the other, and its occurrence may easily be 
overlooked unless the ophthalmoscope is used. Even in 
slight degree it is not a very frequent symptom. Galezowski 
found it in one only of forty cases examined.^ Boy, of 
eighty cases very carefully examined, found commencing 
atrophy, with amblyopia, in four only.- John found distinct 
atrophy in seven cases out of forty-seven : in four double, in 
three single.^ 

As in locomotor ataxy, it may be an early event, and may 
even precede the other symptoms of the disease. Magnan 
has observed the affection of sight to commence two and four 
years before the other symptoms of general paralysis. In a 
case recorded by Nettleship, grey-white atrophy of the disc, 
in a man aged thirty-five, with slight unsteadiness of gait, 
was followed, nine months after the onset of the amblyopia, 
by mental symptoms which developed into general paralysis.* 
Mr. Nettleship has informed me that he has since seen three 
or four similar cases. 

It is said by Jehn and Boy that the amblyopia commences 
with defective colour-vision, just as it may do in locomotor 
ataxy. As another point of contact between the two diseases, 
it is of interest to note that Westphal has shown that sclerosis 
of the posterior or lateral columns of the cord is occasionally 
found in general paralysis. It has not yet been ascertained 
whether atrophy of the optic nerves is especially common in 
such cases. 

Magnan'' has found after death the optic nerves grey in 
colour and sometimes reduced to a third of their volume, and 
the ehiasma and optic tracts also atrophied. The medullary 
sheaths of the nerve fibres had disappeared ; the walls of the 
vessels were thickened and covered with nuclei. The changes 

1 '^LTnion Med.," voL xxxi. 1866, p. 404. 

9 •*Theso(le Paris," 1879. 

3 **Allg. Zeit. f. Psych," xxx. 519. 

* *'Oi)lith. Hosp. Rep.," vol. ix. p. 178 

* (Quoted by Robin : " Des Troubles Oculaires dans lea Maladies de 
PEncephale," p. 330, 1880. 
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were moat marked in the circumferential part of tlie nerve, 
giving rise to a zone of sclerosis from which thick connective- 
tissue septa extended into the central part of the nerve, 
limiting irregular spaces oontoining degenerated nerve fibres, 
Magnan found analogous changes in the motor nerves to the 
eyeball. He regards the process as starting from the walls 
of the vessels, and as part of a general change in the central 
nervous system, commencing in the superficial layers. 

The atrophy usually begins as such in the simple form, 
but Magnan and Clitford Allbutt have described an initial 
stage of hypertemia — uniform redness of the optic discs, with 
Bottenod edges. Leber and other observers have failed to find 
this. Well-marked papillitis was found by Boy in one case, 
and in another be observed small hfemorrhagea along a few 
of the veins. Neuritis was also seen in one case by Jebn. 
" Peripapillary tedema," a " brownish circle around the 
papilla,"' was observ'ed in some cases by Hagnan and Gale- 
zoweki. UhthofE found distinct byperacmia and opacity of 
the papilla in a case in which sight had failed in one eye 
for six weeks only, and was rerluced to J with concentric 
limitation of the fields for white and colours, Voisin 
described an undue tortuosity and dilatation of the retinal 
arteries, while by Magnan and others a grey or white line 
along the vessels was frequently observed. Jehn described 
the arteries as of very small size in some cases. Bouchut has 
figured aneurisms of the branches of the central artery from 
two general paralytics. Most of the cases I have examined 
in various stages of the disease presented perfectly normal 
oonditions. In one case only was there the appearance of 
mmple congestion of the disc. 



Mania. — During a paroxysm, Cbffnrd jVllhutt in one case 
found pale discs ; in others the discs were hyperBemie. 
Noyes' described hypersemia in fourteen and antemia in six 
out of twenty-six cases. Dr. Savage, formerly of Bethlem 



- ' The nature of this a|j|iearaQc:e is i 

pale halo around the disc as lu i'l, I. 

' "AmBricau Journal of Insanitf," 
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Hospital, has informed me that he has noted pallor of the 
discs in some cases, and in others undue fulness of retinal 
veins, but no other change. Of several cases I have ex- 
amined, in one only was there a pathological appearance, 
undue and imiform redness of the discs, with distinctly 
softened edge. 

Melancholia. — Most observers have reported the ophthal- 
moscopic appearances in melancholia to be normal, and with 
this my own observations entirely agree. John, however, 
described hypersemia in some of forty cases examined, and in 
two there was actual neuritis, which he supposes to be due to 
meningitis. Neither in mania nor melancholia has Magnan^ 
found any change worthy of note. 

Dementia. — In chrofiic deme^itia^ Dr. Clifford Allbutt, 
classing " worn out lunatics of all sorts " in the category, 
found changes in twenty-three cases out of thirty-eight — 
in some atrophy, in others hypersemia. Noyes found hyper- 
emia in two-thirds of the cases examined, atrophy in none. 
Jehn and Klein could find no change in the discs in any 
cases examined. 

In acute detncfifia Clifford Allbutt found no change. 
^* Aneemia of the fundus " with " cedema of the retina 
around the disc " have been described by Aldridge.* 

DISEASES OF THE URINARY SYSTEM. 

Bright's Disease. 

In all forms of renal disease loss of sight from ursemic 
poisoning may occur.* Its characteristics are the sudden 
onset, completeness, the usual absence of ophthalmoscopic 
changes, excepting such as may have before existed, the 
preservation of the reaction of the pupil, and the quick dis- 

' Quoted by Robin, loc. cit. p. 287. 
^ West Riding Asylum Reports/* vol. ill. 

^ The association of transient amaurosis with dropsy after scarlet fever 
was noted in 1812 by Wells ('* Transactions of a Society for the Improvement 
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'appearance ot the sj-mptoni when the hlood-state is relieved 
by purgation or diaphoreais. 

To the almost invariable rule that the ophthalmoaoopio 
appearances are unaffected by urieniia, a few exceptions have 
been recorded. Thus, in a case of urtemic amaurosis, slight 
cedema of the papilla, passing away with the return of 
sight, in the course of a few hours, was observed by Dobro- 
wolaky.' Again, Litten^ has recorded a case of granular 
kidney in which frequent urfnmic attacks occurred with 
coma, convulsions, and vomiting. Characteristic albuminuric 
retinitis was present, and a considerable amount of codema of 
the papilla, causing swelling and peripapillary cloudiness. 
During each attack of urffimic symptoms the swelling of the 
papilla and the adjacent opacity increased, and the veins 
became more tortuous. After the attack was over, the 
changes resumed tbeir usual degree. 



In diseases of the kidney of considerable dm^ation, 
the vessels of the retina may present changes which they 
undergo in common with the vascular system of the body 
generally. The tendency to bseraorrhage which exists in 
BO marked a degree in many oases of chronic Bright's 
disease may lead to simple retinal hromorrhage. Lastly, 
considerable changes are often seen in the retina, which 
vary greatly in different cases, and are commonly described 
by the general, hut not very accurate, terra of " retinitis 
albumin urica." 

Vessels. — According to my own observations,^ in some 
coses of chronic renal disease, especially of the granular 
form, there is to be seen a notable diminution in size of the 
retinal arteries, independently of the existence of any special 

of MfilicAl anil Chirurgical Knowledge," vol. iii.). The Grat obseiratioD 
of kctual cliangw in the retint w»s msils (post-mortem) by Tiirek in 1850 
("Zeitschrift der Wiener Aorzte," No. 4, 1850), The microBcopieal cbonj^es 
were first carefullj itudied hj Zencker ("Arcb. fiir Ojihtli,," ii. 142) aad 
Virchowi"Arch. far Path. Anat,," x. 1856, p. 178). 

' ■' Klin. Monatabl. Air Aogenlieilk.," March, 1881, p. 121. 

* "Charite Annaleo," ISiB, p. IBB. 

' '* British Medical Jourual," December B, 1876. 
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retinal disease. The veins are in Guch cases not larger than 
the normal, but the arteries are not more than one-half or 
even one-third the diameter of the veins (PI, IX. 2), instead 
of heing two-thirds or three-quarters the diameter. The 
comparison oan only be made, as already stated (p. 9), 
between arteries and veins which run side by side and 
correspond in distribution. Sometimes the arteries can be 
seen, even by the direct examination, as lines only (PI. IX. 
4.) I have only observed this, however, when papillary 
obstruction eo-existed. The size of the arteries may then 
be less than is ever seen in simple papillitio obstruction 
without Bright 's disease. Very often, when shght swelling 
of the retina co-exists, the arteries are invisible beyond the 
papilla (PI. IX, 3, X. 1), due in part, I believe, to their 
extremely small size. When this reduction in size exists 
the pulse usually presents marked ineompressibility. A re- 
duction in size, in one case of acute passing into ohronio 
Bright's disease, was observed to coincide with a very marked 
increase in the tension of the pulse. The contraction is not 
visible, however, in all eases in which the arteries are tense. 
In the absence of any cause for the reduction, it must be 
ascribed to arteriole contraction, and constitutes evidence of 
some weight in support of the view of Dr. G. Johnson, that 
such contraction exists, and causes the liypertrophy of the 
muscular coat of the artery. It is, as just stated, to he seen, 
in some cases, independently of any retinal disease, but is not 
invariable even when the tension of the pulse is very high. 
This may in some cases be due to degenerative changes in 
the walls of the vessels, as in PI. XII- 1, in which no con- 
traction can be perceived. 

According to Brailey and Edmunds,' the walls of the retinal 
arteries are constantly altered in chronic Bright's disease, 
even when no abnormal appearances can be seen with the 
ophthahnoBcope. The thickening consists of a growth of 
tissue which is especially situated between the endoUielium 
and the rest of the interna. It may progress even to the 
obliteration of vessels. 

' "Trans. Ophth. Soc.," Tol. i. p. 4*. 
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Wlieii the retinft is diseased, conspicuous white lines are-1 
sometimeB seen along its vessels, apparently due to a 
Bolerosis of the outer coat, I am not aware that this con- 
dition has been observed in any case in which the retina | 
was otherwise normal. The remarkable appearance shown 
in PI. XII. ] presents, however, a still more extreme con- 
dition of perivascular change. The arteries are, in part, ' 
concealed by a white opaque sheath, ceasing in places 
suddenly, and presenting the normal vessel emerging from 
the aheath. 

Id the same fimdua one artery presented two small aneu- 
rismal dilatations — an interesting evidence of the vascular 
degeneration which is a well-known consequence of chronio 
renal disease. 

In the retinal capillaries irregular dilatations may be 
found, especially in cases of retinal degeneration, as in 
Fig. 68, p. 218. In this figure an increase of the nuclei 
of the capillary wall is seen in places, thickening it. It is 
probable that the degeneration of Buch nuclei, and the 
formation of such anenrismal dilatations, are the conditions 
which lead to htemorrhages, which were nimaerous in this 
case {PI. X. 1). 

]Imiwn-hage» form, as will be immediately described, a 
conspicuous feature of most cases of retinal disease in albu- 
minuria. Their common seat is the nerve-fibre layer, in 
which they are striated and flame-shaped, and often follow 
the course of the vessels. Less commonly they may occur in 
other layers, and are then rounded and irregular. They may 
detach the retina from the choroid or burst through into the 
vitreous. They sometimes occur, however, a];>art from other 
retinal changes, as isolated evidence of the hremorrhagio 
tendency. An instance of this is shown in PI. IX. 1. The 
retina which presented this extravasation, even up to the time 
of the patient's death, several months later, showed no sign 
of other changes. The hemorrhages are probably due to 
the weakening of the wall of the minute vessels (by such 
changes as have been just described), and to the increased 
intra-vascular tension, causes which ore the same as those 
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which give rise to the extravasation into the brain, so 
common in the same cases. 

"Albuminuric Retinitis.'' — The special retinal alterations 
which occur in renal disease are perhaps the most frequent 
ocular changes to come under the notice of the physician. 
They are met with only in chronic forms of renal disease — 
those which are chronic from the beginning, or which are 
chronic as resulting from an acute attack. They have 
been met with in most chronic forms of kidney disease — 
granular kidneys, large white kidney, sequential to an 
acute attack, and lardaceous kidney. They are by far the 
most common in the granular form, and least common 
in the lardaceous kidney.* The tendency to their occur- 
rence is said to bear some relation to the amount of albu- 
men in the urine. 

Both eyes are almost invariably affected. Yvert, how- 
ever, records a case^ in which recovery took place, where the 
left eye only was affected. The appearances were quite 
characteristic, vnih numerous hsemorrhages. The intensity 
of the changes varied with the amount of the albumen. A 
subsequent post-mortem showed that the left kidney only 
existed, and that that was diseased. Tvert assiimes the 
influence of reflex nervous impressions as well as of blood- 
states, and quotes several cases in which a blow on one 
lumbar region caused anasarca, limited to, or greater on, 
that side. This view receives some support from a case 
of Eales',^ the sight of whose left eye failed the day 
after an injury to his left lumbar region. Three weeks 
later there were white spots near the macula, along with 
yellowish exudation round the disc, and slight papillitis. 
The albumen gradually disappeared, and the eye became 
perfectly normal. 

^ It has been said that retinal changes do not occur with lanlaceons 
disease of the kidney. Cases have, however, been recorded by Beckmann, 
Traubc, Alexander, Argyll Robertson, and Bull, and one case has come 
luuler my own ol)servatiuu. 

- "Rec. d'Ophthal./' 1883, p. 145. 

» "Trans. Ophth. Soc.," 1885, p. 126. 
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Thp frequency of retinal changes has been variously stated. 
Published statistios vai-y between 7 and ^3 per cent. Ealee,^ 
in 100 cases of chronic disease, found retinal elianges in 28, 
or 1 in -IJ, and this probably represents appro xiraafely the 
frequency with which they are met with. The variation in 
the estimated frequency ia doubtless due mainly to the rela- 
tion of retinal changes to the duration of the disease. Only 
after the kidney disease has been exerting ita influence on 
the system for a considerable time, do these changes occur. 
They commonly correspond in time with the development of 
cardiac hypertrophy. This led Traube to assert that the 
hypertrophy of the heart is the cause of the uffeotion of the 
retina. But the latter may be found in rare coses, without 
the former.^ It is not probable that there is any necessary 
connection between the retinal and the ooi'diac change, other 
than that both indicate a pronounced and prolonged effect 
of the renal disease upon the system. It is indeed well 
known that the renal disease is often first ascertained by the 
discovery of the existenoe of the ocular change, but this is 
not opposed to the fact just stated, since the retinal disease Is 
only the earliest discovered symptom in those cases in whioh 
the renal affection has been insidious in its onset, and has 
existed for a long time, and reached an advanced stage, before 
its aymptoms obtrude themselves upon the patient's notice. 

It has been suggested that the retinal changes may some- 
times precede the onset of the renal affection, but all observed 
facte concur in showing that the relation above described is 
the invariable one, that renal disease, usually with more or 
lera albuminuria, precedes the retinal affection. The only 
oases in which the retinal changes precede the albuminuria are 
rare examples of granular kidney disease, in which albumen 
is absent from the urine until a late stage of the renal 
affection, as in the case of a lady, aged fifty-seven, suffering 
from hemiplegia, who came to me with perfectly characteristic 
degenerative albuminuric retinitis in each eye. She had 
hypertrophy of the heart, with strong aortic second sound 

'■ Jan. 1880, p. 3J, 
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and liigli-t«iiBioii pulse. Repeat©<l careful exanuDation of 
the urine, however, failed to reveal a trace of albumen, and 
the speoifio gravity was uot low. There was a family history 
of rheumatic (?) gout, and of apoplexy. Two cases are also 
recorded by Abadie. In one of them there was polyuria.' 

The retinal changes, as a rule, occur only iu oases of 
organic disease of the kidney. In forms of functional albu- 
minuria they have not been observed, with the exception of 
some cases recorded by Eales,* Of li eases of young men 
between eleven and twenty-eight suffering from what was 
believed to he temporary functional albuminuria, he found 
retinal changes in 5, white specks in 4, white patches in 1, 
This observation affords support, as he points out, to the 
view that, in ordinary Bright's disease, the retinal changes 
are due to the morbid state of the blood. 

The retinal disease presents certain elements which are 
variously combined in difEerent cases. These are — (1) diffuse 
slight opacity and swelling of the retina, due to oedema of 
its substance ; (2) while spots and patches of various size and 
distribution, due for the most part to degenerative processes ; 
(3) hromorrhages ; (4) inflammation of the intra-ocular end of 
the optic nerve ; (5) the subsidence of inflammatory changes 
may be attended with signs of atrophy of the retina and nerve. 

In most cases one or other of these changes predominates, 
especially in the early stage of the affection, and, according 
to the element most cons[)icuou8, four types of disease may 
he distinguished. These are — the degenerative, the bjemor- 
rhagic. the inflammatory, and the netiritie, according as white 
spots of degeneration, extravasations of blood, parenohyma- 
touB retinal inflammation, or inflammation limited to the 
optic nerve, predominate. It is, however, to be observed 
that degeneration and haemorrhage commonly accompany 
or succeed the inflammatory changes, and that forms are 
often seen combining the characters of these varieties. In 
the typical degenerative and hasraorrhagio forms the signs of 
inSommatioQ are inconspicuous or subordinate. 
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The degenemtire fonn (PI. IX. 2) is the most common. It 
oommeiices usually without signs ot inflammation, by the 
appearance of small whitish spots on the Bubstauce of the 
retina, sotnetiiues near the optic nerve entrance, sometimes 
at a distance. Thoy are commonly at first soft-edged and 
rounded, and as they get larger become irregular. Gene- 
rally, small very white spots, often punctiform or elongated, 
make their appearance around the macula lutea, arranged 
in a radiating manner, although frequently not forming a 
complete circle. These are sometimes so minute as to be 
only visible on careful direct examination ; sometimes they 
are large and very conspiouous, and are often arranged 
irregularly, end to end, so as to form radiating streaks, 
beyond which dots may be scattered (Fig. 67). Often a 
lesB intense and diffuse opacity is visible in tracts here and 
there. Sometimes the larger spota ooalesoe into white areas, 
which may surround the disc. 
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Fig. 87 — Thr Ret[nal CHANoea is Albumisumia. 
A faii-BliAj<eil group of while apota radiatioi; from thp niaculs lut 
■rteries i alight ptpilHtu. 
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Hfemorrhagea, almost constant in all varieties, are 

slightest, in the most chronic degenerative forms. They 
often are adjacent to the white spots due to the ehangea 
in the nerve fibres, and, lying tor the most part in the 
nerve-fibre layer, they have a more or less striated arrange* 
ment, determined by the nerve fibres, the direction of 
which the strias follow. Sometimes linear haamorrhages 
are seen. When larger, the extravasations are more or 
less flame-shaped. When small, they often lie adjacent and 
parallel to vessels, but it is not often tliat the vessel from 
which they originate can be traced. When large they may 
be irregular in shape and occupy the deeper layers of the 
retina. 

The diffuse opooity already described ia eomctimes oon- 
siderable and accompanied by a little swelling here and 
there. Such a change is, however, rarely well marked in the 
form which begins with simple degeneration. 

The retinal changes in this form may he considerable 
without any alteration in the optic disc. Often, however, its 
edges become blurred, the physiological cup indistinct, and 
the tint abnormal, reddish-grey. • 

In two patients suffering from lardaceous degeneration 
Bull' observed the whole retina to present a unifonn whitish 
infiltration, with numerous htemorrhages. He suggests that 
the appearance may have been due to lardaceous dogenera- 
fion of the retina. 

In the liirmoi-rliagic form, the conspicuous change is the 
e of a large number of hteraorrhages, with but little 
ihange and but slight signs of inflammation of 
disc or retina. Commonly, especially after a time, there is 
more or less degeneration adjacent to the hBemorrhages, and 
traces of the halo of spots around the macula are rarely 
absent. The hiemorrhages, for the most part, resemble those 
just described, differing only in their number, size, and 
predominance. 

In the iufi(imiiinltn-i/ form (PI. X. 1) there is a general 

parenchymatous swelling of the retina with complete obscu- 

' "Anuricaa Joamd at Med. Science," Oct. 187[>. 
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raiion of the diso. The veseeU are ooiicealeJ, tlie ftrteriea 
especially. The veins are distended, and sometimeB have ail 
extremely irregulnx and tortuous course over the fundus ; the 
arteries are uarrow. HiemorrhageB invariably occur in con- 
siderable number, and nro often large and striated. "White 
spots are commonly numerous, and more or less uniform in 
character, especially in the acute cases, in which they are 
large, rounded (as in the figure), and soft^edged. In these 
cases there is rapid degeneration of the tissue elements, and 
abundant infiltration with lymphoid cells. If the inflamma- 
tion subsides, the signs of degeneration may become more 
predominant, and the optic nerve may present evidence of 
secondary atrophy. I believe, however, that it is rare for 
any subsidence of this form to occur, because it is confined to 
cases in which the effect of the renal disease on the system is 
intense, and usually soon leads to death. 

NeitriUc Form (PI. IX. 2, 3, 4). — In some cases the inflam- 
mation of the optic nerve predominates over the other retinal 
changes to such an extent that it may appear to be the only 
alteration, and may present nearly the aspect which Ib 
common in intra-cranial disease. The edges of the disc are 
veiled under a greyish-red swelling, of moderate prominence, 
which may e.\tend a little distance beyond the normal edges 
of the disc. The prominence may be slight, or such that 
the veins form conspicuous curves over the sides. The 
arteries are usually narrow, and often concealed in the 
swelling ; even the veins may be concealed. (Jn direct 
«XRminafion it is generally conspicuously striated. Fre- 
quently, on the surface of the swelling, or apparently 
beneath its surface, there is a conspicuous white reflection 
in certain spots (PI. IX. 2), most distinct on oblique 
illumination. Occasionally on the surface of the swollen 
papilla may be very minute white dots (just recognizable in 
PI. IX. 3). 

A careful esaminatlon wiU show, in almost all cases, signs 
of slight retinal degeneration, sometimes so slight as to 
require close attention and careful focussing by the direct 
method to detect them. Sometimes, as in Fl. IX. 2, there 
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are one or two white spots in 
the retina, near the neuritic 
swelling. At others, as in PI. 
IX. y, 4, minute white spotti 
are to be detected near the 
macula lutea. Frequeufly small 
hremorrhages are to be seen 
somewhere about the fundus- 
(Pl. IX. 4). It is remarkable 
that there is little tendency 




' the 

disc, shown in }*1. X. 1. The 
retlDa U pestlj thickened, 
msiul; froni changeB in the 
nerve-filirB layer (n n'|, where 
nnmeroua granular bodies are 

tnaguified in Pig. 66). Capil- 
Uries are dilated, with con, 
•picuouB alterations in thsir 
walls : one ol tbem (near right 
edfceofEigure)preiieiitsft series of 
•neuriimal dilatations ( x 180). 
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Flu. 69. 
KouucTH Of Deaz.iEKi.TioN fbom 
A White Patch is a Cabk 
oy Album IN URIC Retinitis. 

(X 2.S0,) 




Flu. 70. 

DEGEKEHATED FlBKEa OF Ul'LLEB 

7B0M A Cane op ALBtriiiHtrBio 

Retinitik, 
Swelling of the ends of the Sbrea, 
and rows of tatty granules due 
degeneration, (x 3.^0.) 
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for hremorrhages to occur in the swolieii papilla in this form. 
If the neuritis Buhaides, a condition of consecutive atrophy 
may be left — a filled-in disc, greyish, \vith paler lines along 
the vessels, and often extremely small arteries. Such a con- 
dition is shown in PI. IX. 4. 

Anatomical Changoa. — The scattered white spots depend 
commonly on degeneration of the layer of nerve fibres, which 
are found to be greatly thickened. The fibres often present 
varicosities, which may attain a large size and become 
crammed with fat-like globules. These ultimately become 
isolated as large fat -containing spheres, which, with free 
globules of fatty matters, are found abundantly on micro- 
scopical examination of recent specimens (Figs. 69, 70), 
and are very conspicuous in a surface view (Fig. 71). 
The degeneration occurs also, and sometimes chiefly, 
in the deeper layers, which may also be infiltrated 




Tht transverse lines indicate the nerve fibres. Among these srs large anil 
small oil globules and sphorules eonsistlnK of similar still smaller 
globales. (After Fsftenstecher and Gettth.) 



220 



npHTHALMOSiTIPV. 



with the "compound granule eells." Degeneration 
other retinal elements, round corpuscles, and vertical fibres 
of Miiller may sometimes be found. The latt«?r are swollen 
and contain minute oil globules (Fig. 70). When swollen 
they have an undue refraction, and have been said, rather 
nuneoessarilj, to be " sclerosed." It is to the position of 
these that the stellate zone of spots around the macula is 
mainly due. The fibres here have a less vertical direction, 
radiating from the fovea centmlis, and the degeneration of 
these fibres and the grouping hj them of the degeneration 
of other retinal elements produces the radiating group of 
spots, most conspicuous near the margin of the fovea, where 
the fibres become placed more closely together. The diffuse 
opacity of the retina is in part due to cedema. The elements 
of the nerve-fihre layer may bs separated by clear spaces, 
and similar spaces may form in the ganglion-cell layer, in 
the molecular and even in the nuclear layers. In this con- 
dition the ganglion cells often fall out of the section (Fig, 72). 
The diffuse opacity is also partly due to an infiltration of 
the retinal interspaces with a coagulable fluid, which, after 
hardeniug processes, presents an appearance of interfacing 
fihrillie with granides at their points of intersection. This 
may occupy large areas, as in Fig. 68, especially in the 




U 



The nerv«.Gbre Uyer {a) is normal, but in the nerve.cell layer (A) the gang- 
lion.cells hkve liihn out, owing to the formation of s]tacca round them 
io conieqaence of the itxli'ma. The other liyera show a tvinlcncy to 
disaodatioD of their i.-anatilUHata, and to tbn fonnation of epacen here 
and then, (x ISO,) 
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outer molecular layer, where cavities, containing this Bvib- 
stanoe and separated by the remains of the vertical fibres, 
may alone be perceptible. A similar effusion may also 
separate the "memhrana liniitans interna" and bases of 
iliiller'a fibres from the rest of the nerve-fibre la3'er. 
Oooasionally the layer of rods and cones presents remarkable 
thickening, such as is shown in Fig. 68, and is sometimes 
seen in other morbid states of the retina. Liebreioh has 
called attention to the occurrence of small angular grey spots 
of pigment, often arranged in groups, and appearing first in 
the periphery. They are due to changes in the pigment- 
epithelium, and are seen especially in cases in which a 
parenchymatous inflammation has passed away. 

Choroiiliil C/ifini/es. — Occasionally, although rai-ely, choroidal 
hajmorrhage may occur in Bright's disease, and may lead to 
circumscribed atrophy of the choroid with adjacent pig- 
mentary disturbance. A peculiar " colloid " degeneration of 
the vessels of the choroid in old eases of albuminuric retinitis 
has been figured by Poncet. It leads to a thickening of the 
tissue of the choroid, 

S'/riijifoiiis. — In the slighter forms of the degenerative, 
hemorrhagic, and neuritio varieties, vision may be unaffected. 
More considerable alteration , and even slight parenchy- 
matous inflammation, commonly entails amblyopia, without 
limitation of the field or changes in colour- vision. In rare 
cases colour-vision may be affected. Aa the changes pro- 
gress, the interference with vision increases. When the 
macula lutea is damaged, central vision is lost, but this is not 
common. Degenerative changes rarely reach the centre of 
the macula, no doubt because the structures in which the 
degeneration occurs do not extend to the fovea centralis itself, 
Hajmorrhages, from the paucity of large vessels, are also rare 
in this situation. The hiemorrhage may, however, encircle 
the macula, and cause an annular defect in the field. With 
a oentral loss of sight, some adjacent colour-blindness was 
found by Galezowski. Sight is rarely altogether lost. 
Attacks of unemio amaurosis often accompany and compli- 
cate the amblyopia due to the retinal disease. 
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Ptttholoijij. — We kn»w little of the relation between the 
renal and the retinal affeotion. The degenerative changes 
have been ascribed to the tendency to fatty degeneration 
which renal disease entails; but this scarcely explains their 
localization in the retina. Some facts, however, seem to 
show that a careful recent microsoopie examination of the 
nervous tissues elsewhere may reveal the occurrence ot 
similar changes in them. We know, especially through the 
researches of Gull and Sutton, that an extensive increase 
in the supporting tissue of the nerve centimes may be 
found in chronic Bright's disease, and the thickening in 
the supporting tissue of the retina may be part of this 
change. Knob-like degenerations of the nerve fibres have 
also been found elsewhere in the nervous centres. 

The facts stated on p. 214 render it probable that the 
mechanism by which renal disease excites the retinal changes 
is the altered stat« of the blood. 

The htemorrhages have been ascribed, with reason, to the 
double effect of the degeneration in the minute vessels and 
the increased arterial pressure from the cardiac hypertrophy. 
It has been speculated that the neuritis may be due to the 
effusion of serimi into the sheath of the optic nerve, but th« 
view rests on no post-mortem evidence. 

In several cases in which I liave found neuritis predomi- 
nating, symptoms ot cerebral disturbances were conspicuous, 
intense headache, delirium, eonvulsious, due apparently to 
the effects of the blood-state. It seems probable that in these 
cases there is much nerehral disturbance, and that this may 
determine the occurrence of the excessive change in the optio 
nerve. 

Comp/icatioDS. — Befachment of the retina is an occasional, 
although not frequent, accident. It may be double and 
extensive, as in one case under my own obser\'ation. The 
whole retina was detached in a case recorded by Davidson." 
It is apparently due to serous effusion between the retina and 

' "Trana. Opiitb. Soc.," vol. i. p. 57 ; see »1bo vol. vjii. p. HI, when 
Dr. Anderaon relates s case in whiuli very eitensire retinnl dstachnient 
oijcurred in both «;« of a i^liild with cbronic interatjtul nephritu 
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choroid. An 9sample of it in slight degree is figured in 
Fig. 68, which ahowa that the pigoieiit-epitheliiim may be 
detached with the retina. 

H'Einoi-rhage into the dtreom ocoaaionally occurs from the 
rupture of an extensive extrayasation in the superficial layers 
of the retina. It is always single, and may occur, as in a 
case under my observation, without the patient's knowledge. 
One day the fundus was distinct, and vision good ; the next 
nothing but a black reflection from the interior of the eyeball 
could be seen, and sight was lost. It is hardly necessary to 
eay that damage to vision may be permanent. It may 
probably oocasionally determine glaucoma. 

Embolism is said to be an occasional complication of albu- 
minuric retinitis (Voeloker). But this statement must be 
accepted with considerable reserve. Embolism elsewhere is 
extremely rare. Thrombosis sometimes occurs in the cerebral 
arteries, and the signs of embolism may have beeu due to 
that cause, and on the other hand the contraction of the 
retinal arteries may simulate that in embolism ; but there is 
no corresponding defect of the field of vision in these cases, 
such as would certainly have been present if embolism or 
thrombosis existed. As I have suggested, the explanation 
of these appearances which seems most probable is that the 
tendency to arterial contraction, which is often traceable 
in normal arteries in tliifl disease, leads to an extreme degree 
of narrowing when the changes in the disc lessen the flow 
of blood into the arteries. 

Course. — In most cases the retinal changes persist, some 
lessening, others increasing, until the patient's death. Not 
rarely, however, they diminish notably, and the retrogression 
may proceed until the changes almost or quite disappear. 
This is especially the case when the affection comes on in 
the course of the chronic kidney disease which residts from an 
acute attack, in which considerable improvement in the renal 
affection is often obtained, and in other chronic cases when 
prompt treatment soon after the onset of the retinal disease 
can improve the actiou of the kidneys. The effect of purgation 
in lessening the retinal affections has been often observed, and 
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Ealea lias remarked that constipation appears to 
the tendency to their recurrence or relapse. Improvement 
is often noted in the albuminuria of pregnanoy, a form 
very prone to lead to retinal changes, which oommouly 
improve or even disappear when the pregnancy is over. 
The greatest improvement is obtained in the cases of slight 
papillitis. Hfemorrhages constantly disappear, and, if the 
formation of fresh ones can be prevented, considerable 
improvement in the retinal state may result. Even the 
degenerative changes may pass aivay, especially those which 
depend on the presence of the granular bodies in the layer 
of nerve fibres. Most of the white spots shown in PI. X. 2 
disappeared. The most persistent changes are those which 
result from the degeneration (or sclerosis ?) of the fibres of 
Miiller. The white specks around the macula lutca, which 
result from this cause, rarely disappear. Occasionally re- 
missions in the retinal affection are observed, although the 
kidney disease progresses. Thus in Litten's case, referred 
to on p. 209, there was repeated subsidence of the retinal 
change, in spite of rapid progress of the renal affection. 
There was not only resorption of extravasation, but also 
disappearanceof white patches. 

Diiirfitosit. — The recognition of the degenerative changes 
in the retina is only a matter of difficulty when the changes 
ai-e slight and limited to the region of the macula. The 
strong contraction of the pupil, when this part is examined, 
very often renders the use of liomatropiue indispensable for 
a thorough exploration. 

The aspect of the degenerative form is most closely simu- 
lated by the retinal degeneration which results from a neuro- 
retinitis of wide extent (PI. VIII. 2). It is probable, indeed, 
that the changes are, to a considerable extent, identical. The 
damage to and between the radiating fibres around the 
macula lutea may leave a stellate group of shining spots 
quite indistinguishable from those which occur in renal disease, 
and the diffuse white areas nearer the disc may also resemble 
those seen in the latter form. If the patient have come 
under observation during the acute period of the inflamma- 
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tion, there will be no question as to the nature of the retinitio 
change. It will be seen that, as in PI. VIII. 1, the neuritio 

swelling reaches as far as the neighbourhood of the maoula, 
and that the development of the white spots around the latter 
is part of the changes in the i-etina occurring near to, and 
evidently excited by, the inflammation. If, however, the 
patient come under observation at a later stage, the distinc- 
tion may be less easy. This is especially the cose when a 
neuritis froin a cerebral tumour has been unnoticed till the 
loss of sight which awwrnpanies its subsidence. 

The signs of one or the other classes of disease — encephaho 
affection or renal disease — are usually, however, sufficiently 
clear to leave little doubt, after a general survey of the 
Bymptoms. But this does not always afford so clear a guide 
as might be expected. A cerebral tumour may be accom- 
panied by a trace of albumen in the urine. This was the 
«i8e in a child whom I saw some years ago with the late 
Dr. Anstie, The only symptoms were headache, the retinal 
changes, and the trace of albumen. On the other hand 
there may be no symptoms of intra-crauial dieease, except 




bling those couiinoa ii 

' See "Trmna. Ophth. Soc," 



macula clouiy me 
(Aftar EilmunOs.)' 
p. 261 uid pi. 7. 
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headache, which can, alone, hardly be regarded as suoh, and 
may accompany tho neuritis of albuminuria, as in the case 
of the patient whose eye is shown in PI, IX. 3. Lastly, a 
neuritis, primary in the eye, may occur after diseaaea, as 
scarlet fever, which are liable to be attended with albiuninuria. 

But attention to the following points will, in most cases — 
I think in all cases — enable a correct diogooeis to be made 
by the ophthalmoscopic signs alone, or in conjunction with 
the other symptoms. In the first place, there' are always 
present the signs of a considerable preceding neuritis. 
Commonly, at the time the failure of sight calls attention 
til the eye, and the white spots are discovered, there is a 
prominent pale swelling over the disc, as in PI, VI. 3. It 
is very rare for albuminuric neuritis to leave a swelling 
of this promineuoe and pallor. If atrophy results from an 
albuminuric neuritis, the disc, by the time it becomes pale, 
is very little above the retinal level, as in PI. IX. 4. More- 
over, the neuritic form never occurs, at least aa far as 
recorded facts and my own obsei-vation have gone, except in 
cases of advanced chronic renal disease, commonly of oon- 
tracting kidney,* in which the signs of Bright's disease are 
always obvious enough. (Begarding these distinctions, see 
also pp. 96—98.) 

In the degenerative changes of n euro- retinitis, of such an 
extent as to simulate closely the appearance of the albumi- 
nuric form, as in PI. VIII. 2, all the featiures of the change 
are those of past, retrogressive mischief. The disc is atro- 
phied, the arteries evidently compressed, and there are, as 
a rule, no biemorrhages. In the renal form, of corresponding 
extent, there are always signs somewhere of active progress. 
The disc is commonly still inflamed, and there are usually 
hiemorrhnges. Lastly, when the retinal degeneration is 
present as a consequence of neuritis, at the time any di£B- 
eulty in diagnosis might arise, sight is almost always 
lost. Whereas complete loss of sight is an event of great 
rarity in the albuminuric form. 

' In one vase I hive seen it in th« lits B[&ge of tlie Urge pale kidney. 
in which ioduntion wu «imiDonciDg. 
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The form in which hteraoirhages and spots of degeneration 
are combined, may resemble closely the changes in the retina 
in pernicious anEemia. But in the latter the perimat-ular 
circle is commonly not recognizable, and the degeneration 
ia for the most part connected with, and secondary to, the 
retinal hiemorrhages. The degeneration does not attain the 
same extent, and the disc is usually unaffected. The same 
remarks apply, in the main, also to leucooythtemic retinitis. 
In the latter, the white spots are much more common in the 
peripheral portions of the retina than they are in the renal 
form, and in the latter it is very rare to see the circular spots, 
surrounded by a halo of hieraoirhage, which are so frequent 
in leucocytbromia. In the latter the tint of the fundus is 
commonly very different from that in albuminuria. In both 
pernicious anremia aud leucocythromia the independent 
symptoms of the malady usually leave little room for doubt 
as to the nature of the retinal changes, but it must bo 
remembered that, in the latter especially, renal degeneration 
is often present. 

Progiw^iK. — Considerable attention has recently been 
drawn to the unfavourable prognosis as regards life in cases 
of chronic renal disease with retinal changes. Such patients 
seldom live two years, and a large percentage of them die 
within a few mouths,^ after the retinal affection is observed. 

Treatment. — Local treatment is of doubtful value. Good 
can only be effected by improvement in the blood-state, 
especially that which is produced by purgation and dia- 
phoresis. By this means considerable improvement may 
often be effected in the retinal disease. In several cases, 
however, the albuminuric spots have entirely disappeared 
while under obser\-ation, although the patient died from the 
renal affection. 

DiAHETES. 

DiAnETEs Mei.litits. — Defects of eight are common in 

diabetes (as Bouchardat pointed out many years ago), but 

changes in the fundus oculi are rare. The most frequent 

' Set Miles Milay, " Trans. Ophth. Soc.," Tol. riiL p. 1 
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cause for the defect is cataract, whicli is apt to owoi 
these cases. Occasionally, considerable amblyopia occurs 
without ophthahnoaoopic chauges. probably due to the blood- 
state and oomparahle to urBemic amaurosis, although pro- 
bably the result of a diilerent condition of blood. 

Simple atrophy of the optic nerve has been observed in 
some cases. 

In a few coses a central scotoma for white and colours 
has been observed, peripheral vision being normal. The 
symptom thus closely resembles that which results from 
tobacco, but in some of the eases this cause could be with 
certainty excluded. Examples of this affection have been 
recorded by Bresgen,' Samelsohn,- and by Nettleship and 
Edmunds.^ The latter, in one of their cases (in which the 
loss was chiefly for red) found atrophy of nerve-fibres, with 
increase of nuclei and connective tissue, in a tract which, 
at the back of the orbit, occupied the axis df the nerve, and 
near the eye, the outor portion. They attribute the changes 
in this case, however, to the fact that the patient was a 
smoker. 

Occasionally retinal changes are visible, first observed by 
Ed. Japer' and afterwards by Desmarres and Galezowaki. 
A careful study of them has been made by Leber,* by 
James Anderson" and by Nettleship^ (Fig. 74). They are 
only seen when the disease is advanced. In such cases of 
diabetes, albumen is often present in the tirine as well a« 
sugar, but the ocourrenee of these retinal changes is not 
related to the albuminuria, since they have been observed in 
many eases in which not a trace of albumen was present. 

The changes in the retina bear considerable resemblance 
to those of albuminuria, and still greater resemblance to those 
seen iu some coses of pernicious anaemia. Ilfcinorrhages 
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are conspicuous in many of the cases, tut may fee entirely 
abs&nt, as in the case drawn in Fig. 74. They are often 
situated behind the vessels, and are sometimes of considerable 
size. They may exist alone or may lead to a secondary 
parenebymatouB retinitis. In one case, figured by Jager, 
a condition of parenchymatous retinitis existed in the 
posterior segment of the eyeball, with obscuration of the 
disc, concealment of the veins in places, a few large whitish 
spots, and a few striated htemorrhages, the arteries being 
unconcealed. White spots of degeneration are frequently 
present, commonly of moderate size, scattered OTcr the 
fundus. They are situated in the deeper layers of the 
retina. They differ from the patches of the albuminuric 
retinitis in shape, having less tendency to assume a cireular 
form ; in colour, having a more dingy shade of white : and 
in gi-oupinij, the star round the macula being seldom 
seen, although there is a tendency for the spots to be 
arranged in the form of incomplete rings. Sometimes, 
however, although rarely, there may be a perimacular circle 
of spots, and this in cases, as those described by Noyes, 




Fii.. 74.— OrnTHALMosrocic Ahpeafhsck is a C\e.Y. i>i 
Retinttih in Diabetk.'*. (Nottlwhip.) 

Tlie dbn is free from swelling. Scattered about the fmiiins, espcitially in 
yellow a\M% Iej^•^a, ue BUtDeroua ill-ilefined whitifih jjatchea (see text). 
la this cise there were no hnmorrhagos. 
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Desmarres, Eales, and Culbertaon, in which there is no 
albumen in the urine. Occasionally a preponderant papilHtis 
may be present, as in the case related by Culbertson,' in 
which consecutive atrophy resulted and caused permanent 
amblyopia, although the neuritis wae apparently cured. 
The simple atrophy of the optic nerve, which occasionally 
exist.s alone, may, in rare cases, accompany the retinal 
changes (Galezowski). 

A marked diiference from the forma of retinitis which it 
moat resembles is afforded by the frequent association, in 
diabetes, of opacities in the ritreoua. They appear to be 
produced by the escape of blood in small quantities from the 
retinal hmmorrhages. Leber has traced the development of 
a complete opacity of the vitreous by this mechanism of 
repeated htBranrrhagio infiltration. Occasionally, htemor- 
rhagic glaucoma is the result. In one curious case recorded 
by Nettleship- there were, in several parts of the fundus, 
capillary loops, apparently from the choroid, perforating 
the retina, and projecting for several millimetres into the 
vitreous. In another case he found by the ophthalmoscope 
numerous small dilatations on a large vein near the disc* 

Few microscopical examinations have been made. One 
by Nettleship is recorded by S, Mackenzie.* The chief 
change, beyond oadema, was a peculiar hyaloid degenera- 
tion of the interna of the arteries, and numerous capillary 
aneurisms, some of which are shown in Fig, 75. These 
vascular changes afford an explanation of the tendency to 
hiemorrhage. In this case the vessels of the brain (and of 
the kidneys and spleen) were similarly affected, and a small 
cerebral hiemorrhage had occurred. 

Both eyes are commonly affected in diabetes. The dis- 
turbance of sight may be slight or considerable. Blindness 
is usually the result of the extravasations, or of secondary 
changes in the vitreous. In Mackenzie's case, just described, 



' "Detroit Lsncet," April, 1880. 

' " Tnni». Ophth. Soc..'" vol. viii. p. IBS. 

* " TruiB. Ophth. Soc.," »oI. riil p. 161. 

* "Ophth. Hoip. Eep.,"U. p, 160. 
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tlie disease was discovered by Waren Tay in cx)iiBequeiiGe 
of the result of the ophthalmoscopic examination. There 
is nothing absolutely pathognomonio in the eharaetera 
of the affection, ainoe they closely resemble the albu- 
minuno form In addition to the distinctions already 
deacnbed the most suggeBtive indieationa are as Leber 
pointa out the combination of the retinal change with 
opacity of the Titreous and also with atrrphy of the optio 
nerve having the charactei-s rf a aimple atrophy In 
albuminuria atrophy is very rare except as the result of 
neuritia 

The retmal affection is apt to relapse even though 
temporary improvement be obtained under the influence 
of dietetic treatment The advanced stage of the disease 
at which it occurs also renders the prognosis unfavourable. 
The treatment is in the main that for the general disease. 
Carbolic acid is suggested by Leber but is more likely 
to be useful in the diabetic amblyopia without retmal 
changes than in the latter 

In very rare oases optic neuntis and glycosuria may both 
be consequences of an organic cerebral disease The two 
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sj-mptonis, for instance, existed in a case recorded by Qtobb- 
mann,' (tnd the optic neuritis was thought to be due to the 
diabetes, until other indications of a cerebral tumour de- 
veloped. After death a tumour was found in the anterior 
part of the base of the brain, and the fourth ventricle waa- 
distended by a pseudo-membranous mass. 

DiABKTEs Insipidus. — In a very few cases of diabetes 
insipidus, ophthalmoscopic changes have been observed^ 
which have not, however, much analogy vrfth those observed 
in diabetes mellitus. Atrophy of one optic nerve was observed 
by Laycoek,- and double optic neuritis was present in a case 
described by Van der Heyden.'' The connection of these 
changes is probably with the cause, rather than with the 
condition, of polyuria. It must also be remembered that 
the poljTiria of contracted kidney ia sometimes mistakea 
for diabetes insipidus. 



DISEASES OF THE CIRCUIATORT SYSTEM. 

Diseases of the Heakt. 

The veins and arteries of the retina participate in any 

general changes in the circidation which result from diseases 
of the valves and walls of the heart, although the changes 
in them are commonly less marked than those in other 
vessels. For this there are two reasons — (1) Their size is far 
below that of the other vessels accessible to physical exami- 
nation ; (2) the conditions of the intra-ocular tension keep 
the circulation more uniform in the eye than in other parts. 

The over-filling of the venous system, from over-distension 
and dilatation of the right heart, consequent on congenital 
disease of the pulmonary orifice, on emphysema, and other 
causes of pulmonary obstruction, and on disease of the 
mitral orifice, may be revealed by an over-distension of the 
retinal veins, the chief trunks being large, and tbe smaller 
' "Berl. Klin. Wochi>iiafhrift," 1879, p. 138. 
' " Lincet," 1875. iL 242. ' " Lejien Tieaia," I87B. 
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veins unduly visible, and therefore apparently more numerous. 
It is TOinmonly unattended with visual disturbance, although 
a case in which it was accompanied with transient attacks of 
amblyopia has been described hy Galezowski. This condition 
is most marked in congeuital cyanosis. In that disease the- 
retinal veins may be enormously dilated (as in a case figured 
in the first edition of Liebreich'a Atlas), and they afford 
proof of the degree to which the distension of the venous 
radicles contributes to the cyanotic tint. Retinal hieraor- 
rhages occurred shortly before death in a case of congenital 
cyanosis recorded by Stangloneier,' In acute venous ovw- 
difltension, such as occurs during effort, during severe cough, 
or during an epileptic fit, the venous congestion may also be- 
very marked. 

Under-filling of the arterial system, if chronic, such a» 
occurs in aortic obstruction and in mitral disease, is rarely 
evidenced by a corresponding state of the retinal vessels, no- 
doubt on account of the second local influence just mentioned. 

Nor is chronic over-aotion of the left ventricle, if sustained, 
evidenced, as a nile, in the retinal arteries, probably beoause 
the cause of such over-actiou commonly lies between these- 
minute vessels and the heart. Exceptions are, however,, 
met with. In exophthalmic goitre, in which the over-action 
of the heart depends on a primary nervous disturbance, and 
not on an obstruction to be overcome, distension (and even 
pulsation) of the arteries may be visible. The former is 
probably in part due to dilatation of the vessels from vaso- 
motor paralysis. (See p. 198.) 

Sudden over-action of the heart, as from emotion or violent 
exertion, may also show itself in visible pulsation of the 
retinal vessels ; rarely in the arteries, more frequently in the- 
veins, to which it is transmitted from the arteries. 

In aortic regurgitation pulsation in the veins is common, 
and pulsation in the arteries is not rare. This depends on 
the fact that the force of the pulse-wave becomes increased 
out of proportion to the actual movement of the blood, and 

' "luaug. DisMtt. Wuraburg, 1873; Nigel's "Jahrlinch fflrOphth.," 
1878, p. 281. 
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the coaditions which obtain in the larger arteries paae on, 
80 to speak, into the smaller veeselB, and even overcome the 
regulating influences of the eye (see p. 20). In one case 
described, the existence of the valvular lesion waa first 
suspected from this pulsation. 

For the above-mentioned reasons, neither simple dilatation 
nor simple hypertrophy of the left side of the heart usually 
affects the size of, or circulation within, the retinal vessels. 
Dilatation only acts when it involves the right side of the 
heart in an extreme degree, and then may causa some venous 
congestion. But hypertrophy, when its cause is such as per- 
mits it to act on the smaller vessels, may produce, although 
rarely, retinal heemorrhages. It is doubtful whetiier it is 
capable of doing this unless rupture be permitted by vascular 
degeneration. The hfemorrhages which result may lead to 
degenerative white spots, which moy persist after the dis- 
appearance of the effused blood. 

Thrombosis of the central vein occurs in rare cases of 
heart disease, mitral and aortic (see p. 30). 

Embolism of the central artery of the retina is an occasional 
consequence of valvular disease of the heart, and is probably 
the most common cause of amaurosis associated with oardiao 
disease — a coincidence which was first noted by Seidl and 
Kanka in 1846.^ Its occurrence is governed by the same 
conditions as those which determine it elsewhere. It is most 
common in mitral disease, especially, like cerebral embolism, 
in mitral constriction. It« signs have been already described 
(p. 33). 

Transient failure of sight witliout ophthalmoscopic chants 
is common in heart disease, and may be unilateral and con- 
siderable. To the latter form attention has been lately colled 
by Nettleship.- 

Miilignaiit Endocarititis. — In the rare form of " ulcerative 
endocarditis" attended with fever and pyaemic symptoniB 
(which Litten better designates " malignant endocarditis "), 
— the " diphtheritic endocarditis " of some German writers, 
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due, probably, to the circulation in the blood of organized 
elements derived from some septic source — retinal hiomor- 
rhages are almost invariable, and of considerable diagnostic 
importance. Choroidal' and even conjunctival' extrava- 
sations may in rare cases coexist. Most of the observed 
instanoeB have occurred after childbirth, and they are de- 
scribed under the head of " Septiciemia " (see Fig. 82, p. 295). 
Eosenbach,'' in two cases in which ulcerative endocarditis 
resulted from experimental damage to the valves of the heart 
of dogs, found retinal liipmorrhages, minute, in streaks and 
dots. In these cases, htpmorrhagic infarcts with abundant 
micrococci, were found in various organs. Hypertemia of 
the papilla was associated with the retinal htemorrhages in 
a ease described by Michel. In the optic nerves were found, 
after death, many dark points, due to capillary embohsm and 
"miliary abscesses." Extravasations into the kidney were 
associated with bacterial masses. Virchow has described^ an 
interesting case of panophthalmitis (exudation in the iris, 
vitreous, retina, and choroid) in a case of ulcerative en- 
docarditis in a man, and he found minute bodies in the 
damaged spots, which would probably be now regarded as 
micrococci. He also pioved by experiment that embolic 
obstniction of the minute vessels caused punctiform extra- 
vasations in the retina. In a case of ulcerative endocarditis 
recently recorded by J. Hutchinson, Jun., the retina was 
cedematous, its arteries small, and it showed several hiemor- 
rhages. All these changes may well have been due to the 
presence of embolism, but other facts in the case rendered a 
different explanation of the ocular condition possible. " 

Diseases of the Vessels. 

Chronic changes in the vessels rarely reveal themselves by 
retinal signs. Those which do occur, the rare coincidence of 

' Weatphsl : "Arch f, Phjchiatrie," vol. ix, pt. 3, p. 389. 
' Michel : " Arcli. f. Ophth.," vol. iiiiL p. 113. 

* " Arch, far Exp. Path. u. Therapie," 1878. 

* "Arch, far P»th. Anat.," M. x. 18B6, p. 179. 

* "Trans, Ophth. Soc.," vol. ix. 1889, p. 152. 
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aneurisms or signs of degeneration of the retinal vessels^ 
with a similar change elsewhere, have been already suffi- 
ciently considered in the general account of the changes 
in the retinal vessels. 

Nor have alterations in the eye been observed in cases of 
acute lesions of the vessels elsewhere, with the exception of a 
case of phlegmasia dolens recorded by Walter.^ The sight 
of one eye was lost four days after parturition, and a week ' 
before the onset of the phlegmasia. Some weeks later, the 
retina (then first examined) showed extreme contraction of 
the retinal vessels ; the optic disc was pale and the macula 
reddish. The appearances were supposed to be due to 
embolism. The retina, however, subsequently became 
detached. 

DISEASES OF THE BLOOD. 

Plethora. 

In states of plethora it is said by Jager that the vessels 
are large, and the blood-column dark. The changes are 
not, however, sufficiently well marked to be of practical 
importance. 

Anaemia. 

Acute Anaemia from Hjemorrhage. — Loss of blood is 
occasionally followed by affection of vision, and the loss of 
sight may be slight or complete, transient or permanent, and 
may come on at the time of the haemorrhage or not until 
after several days. 

It is remarkable that sight is affected much more fre- 
quently after spontaneous than after traimiatic hoemorrhage, 
and in that of the latter form, venesection is the most frequent 
antecedent, accidental or surgical wounds being very rare 
causes. This may be relate to the circumstance that in 
traumatic and surgical cases the health is less frequently 
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impaired before the loss of blood than in the cases in which 
spontaneous hiemorrhage occurs, or in eases in wliich vene- 
section is performed. I ani not aware that it has ever been 
noted in cases of the hiemorrhagio diathesis. 

For a valuable compilation of the statistics of these cases 
we are indebted to Fries, ' Of 96 cases in which the form 
of the hiemoirhage was noted, in 34 (35 per cent.) the 
hEpmorrhage was from the gastro-intestinal tract ; in 24 
{25 per cent.) it was from the uterus, in most cases after 
childbirth, in a few from menorrhagia ; 24 (25 per cent.) 
were due to the artificial abstraction of blood (21 by vene- 
section, 2 by leeching, 1 by cupping) ; in 7 cases it was 
due to epiatflAis ; in 5 to wounds ; in 1 case to hiemoptysia ; 
and in 1 to urethral hremorrliage. 

The loss of sight commonly follows a large hromorrhage, 
and especially repeated htemorrhages, but sometimes oociu^ 
after a small one. Now and then it follows immediately on 
the loss of blood (in 2G per cent, of the cases) : the patient 
wakes from the faint to find himself blind. In 19 per cent. 
it occurs during the first twelve hours after the hemorrhage. 
More frequently an interval of two or three or four days 
occurs between the two events; 33 per cent, occur aftar 
the first twelve hours and before the eighteenth day. Fries 
found that the prompt onset is most common in the cases 
which occur after venesection, the tardy onset after spon- 
taneous hsemorrhage. Commonly the loss of sight is sudden ; 
rarely, it is preceded by photopsy and pain in the liead aad 
back. In one ca«e under my observation neuralgic pain 
above the eyes occurred after the (post-partum) hemorrhage, 
and lasted for several days after the onset of the blindness. 
In this case each previous confinement liad been followed by 
a similar pain, without affection of sight. Occasionally the 
same individual has suffered from transient affection of 
sight after hmmorrhage on more than one occasion, as in a 
case recorded by Samelsohn, in which temporary blindness 
occurred after each of several attacks of htomatemesis. 

' " InauK. Diamrt.," Tabiugeii, " Beilagebeft zu den Klin. Mouatsbl. I. 
AiiKeDheilk.," 1879. ■ 
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The blindness is commonly double (in 90 per oent. — Fries), 
rarely one eye being much more affeoted than the other. 
In 10 per cent, of the cases one eye is affected exclusively ; 
in 5 per cent, one eye beoomes blind and the other is but 
slightly affected. The loss is often permanent and complete 
(in 65 per cent.), the pupils being dilated and not acting 
to light. Partial or complete recovery takes place in about 
half the cases (partial, ^0 per oent. ; complete, 20 per cent.). 
Leber" thinks the loss is commonly more complete when the 
hfemorrhage is from the stomach, than when from the 
intestines or uterus, and this agrees with tlie conclusions 
of Fries, that improvement, in spontaneous htemorrhage, 
is most common after hsemorrhage from the bowels. Com- 
plete restoration of sight has been observed after hicmorrhage 
from the uterus, from the intestines, from the nose, traumatic 
hromorrhage, and venesection ; never after hemorrhage from 
the stomach. Recovery may be much greater in degree 
in one eye than in the other. It may be complete in 
both eyes. When the recovery is partial, the field may be 
limited, but the limitation varies much in different cases. 
In the case after childbirth, above mentioned, although the 
sight of both eyes was lost at first, the right recovered with a 
normal field, while in the left vision was only J, and the 
right half of the field was lost. In one ease on record, the 
permanent loss was in the lower half of each field, and was 
greater in the left than in the right. In another case 
(Uhthoff^), the right field was limited above, and the left 
field was limited on the temporal side, while the noaal half 
was lost except in two small islets. The colour-fields were 
restricted out of jiroportion to that for white. In a case of 
Samelsohn'a, in one eye central, in the other peripheral, 
vision was left. A central scotoma was also observed by 
Mandelstamm.' Recurrent transient amaurosis marked one 
case (Leber). 

The ophthalmoscopic appearances some time after the 

' Id GraefL' u. SMoiixch'it " Handbucb," vol. t. 

• " Arch, r, Ophth.," vol. ixvi. pt 1, p. 2H. 

* "Centrmlbl. f. pnkt. Augenb. " isro, p. 17S 
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onset, have, in rare oases, been normal. In most cases the 
disc is atrophied with small vessels, as in the case I have 
mentioned, in which the disc was greyish-white, the arteries 
much narrowed, the veins small also, and much new tissue 
about the vessels in the disc. The degree of narrowing of 
the vessels, and the time at which pallor appears, have varied 
in different cases. 

In the few ophthalmoacopic examinations which have been 
made early in the tiistory of the cases, there have commonly 
been signs of inflammation, usually slight, sometimes intense. 
The slight changes consist in diffuse opacity of the retina 
with some ccdema of the disc, the more intense in a neuro- 
retinitia with hiemorrhages. The larger the number of early 
observations the more does it appear that the permanent 
damage to sight is related in degi-ee to the intensity of the 
inflammation. 

In one case, recorded by Ilirschberg,' three days after the 
hiemorrhage there was shght opacity of the left papilla ; 
distinct neuritis in the other eye without swelling ; sight 
nearly normal. Five days later— B., intense neui-o-retinitis, 
V. jV ; L., commencing neuritis, V. J. The sight of the 
right eye was lost next day. Three weeks later — R. diao as 
in neuritio atrophy, V. ; L. disc merely reddish and in- 
distinct, V. }. Three years later the patient died of cancer 
of the stomach : the fibres of the optic nerve were found to 
be replaced by nucleated connective tissue — there was no evi- 
dence of hiemorrhage into the nerve sheath. A very similar 
case has been recorded by Landesberg. The day after a 
bwmorrhage from the nose, dimness of sight of one eye was 
complained of, and the ophthalmoscope showed, in both eyes, 
diffuse opacity of the retina with some swelling of the papilla. 
In one eye the appearances soon lessened, and sight was 
normal ; in the other a n euro-ret init is with haimorrhages 
developed, with ultimate amaurosis. Iletinal hiemorrhages 
and n euro -retinitis were observed by Woinow after the 
application of four leeches to the utems. In a case published 

' Hirschberg : "Kl. Monatflbl. f. Augenheilk.," 18T7. SuppleniBiit, 
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by TJlrich/ the changes were noted a few minutes after an 
attack of hsematemesis. The optic discs were pale, and the 
vessels on its surface presented a normal appearance. At 
its edge, however, the veins suddenly lost their dark red 
oolour, and became bright red, like arteries. There were 
numerous hoemorrhages and white spots along the course 
of the vessels. This condition of the veins gradually 
disappeared, and in two months the fundi and vision were 
normal. The same observer has more recently recorded three 
additional cases with similar ophthalmoscopic appearances.^ 

Forster has recorded a case, in which, twelve days after 
a haemorrhage, there was a peculiar white opacity of the 
retina, with small haemorrhages around the disc; vessels 
small, but not as in embolism. There was no affection of 
sight. The opacity slowly disappeared without neuritis. So 
in a case seen by Horstmann, three days after a haemate- 
mesis, disturbance of sight occurred (|) with slight opacity 
of the optic nerves and adjacent retina. The changes 
gradually lessened, and sight became normal. On the other 
hand, ten days after loss of sight, which occurred seven days 
tifter an abortion, Herter* found neuro-retinitis with haemor- 
rhages, quickly subsiding to atrophy; loss of sight per- 
manent in both eyes. Colsmann, however, four days after 
onset, found only pallor of disc, small arteries, large veins, 
and no neuritis. 

Many theories have been framed to account for the 
phenomena, but the variety in the changes renders the 
appearances very difficult to explain. The theory which has 
obtained most acceptance is that of v. Oraefe, that there is 
a retro-ocular haemorrhage situated sometimes near, some- 
times far from the eye. The evidence in favour of this 
theory is that small retinal haemorrhages have been seen, that 
there are sometimes haemorrhages into other organs in cases 
of loss of blood, and that in one case f here were simultaneous 
symptoms of a cerebral lesion. But tliis affords a very 

» "Klin. Monatsbl. f. Augenh.," 1883, p. 183. 

-^ '^Graefe's Arch. f.Ophth./'lSS?, p. 1. See"Opbtb. Rev.," vol. vii. p.l6. 

* * • Chiirite Annalen," 1887, p. 525. 
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inadequate explanation for tlie cases in wMcli both eyes 
suffer. Moreover in those cases which have been examined 
post-mortem there has been no evidence of such hocmorrhage. 
To assume, as has been done, that the mischief ia at the 
chiasma, seems unjustifiable, in the entire absence, in all 
such cases, of other symptoms of mischief at the base of the 
brain. Forster attributed the slight changes in his ease to 
serous effusion. Horstmann^ ascribes the symptoms to in- 
flammation in the uptic nerves, Ulrich regards papillo- 
retinitis found after great loss of blood as due to disturb- 
ances in circulation in the papilla, and attributes these 
latter changes to the establishment of an abnormal relation 
between the blood and the vitreouB-presaures.^ The appear- 
ances noted by him in the veins immediately after severe 
haemorrhage (see p. 240) he adduces as a proof of these 
circulatory disturbances. He believes that there is always a 
shght hindrance to the circulation in the retinal veins where 
the latter bend in passing over the edge of the disc, that the 
influence of the intra-ocular pressure is to increase this hin- 
drance, and that it is still further increased by the occurrenca 
of any reduction in the blood-pressure. Severe loss of blood, 
then, produces a condition favourable to venous stagnation 
by reducing the blood-pressure markedly, while the intra- 
ocular pressure is not affected or only slightly diminished. 
Samelsohn thinks that the nervous connection between the 
stomaeh and the corpora quadrigemina (lesions of which are 
said to cause gastric hEomnrrhage) affords the best explanation, 
while von Oettingen^ believes that lie has proved that fatty 
degeneration of the retinal vessels, quickly following the loss 
of blood, is the cause of the extravasations sometimes seen. 

It is evident, however, that in the majority of eases there 
are the signs of inflammation, and there is at present no 
evidence to show that this is not of intra-ocular origin. It 
seems probable that the mechanism may vary in different 

' "Kl. Mointabl.," 1878. p. 147. 
' "GrwtB'B Archiv," iivi. 3, p. 80. 

' " Dorp»t Med. ZeiUchrift," 1877, Noa. 3 uid 4, and Nagefs " Jihroi- 
bcricbt," 1877, p. S3e. 
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oases, and one effect of loss of blood may be upon the reHnal 

elements themselves. The shock to the nervous struotures 
from the anremia may, in some Mises, cause transient loss of 
function, of sudden or slow onset, and recovery takes place 
without ophthalmoscopic changes. In other cases no recovery 
may take place, and atrophy supervenes. In some cases the 
damage to the nutrition of the retina may lead to a primary 
inflammation on the restoration of the blood-supply, variable 
in degree, sometimes slight and general, sometimes most 
intense in the papilla, where inflammation occasionally occurs 
in chlorosis. 

It is probable that more light will be thrown on the 
pathology of this mysterious accident when phyHicians are 
more generally aware of the ocular ajTuptoms which may 
accompany hBemonbage, and use the ophthalmoscope in all 
oases in which the phenomena are likely to occur, since only 
too many of such cusea afford opportunity for post-mortem 
investigation. 

Simple Chronic As.emia. — Chlorosis. 

The colour of the fundus is pale in proportion to the 
antomia, but the physiological variations in the tint of the 
<ihoroid and of the disc prevent the tint of the fundus from 
affording any absolute indication. In extreme cases the 
■choroidal pallor may, however, be striking, as it was in a 
girl with chlorosis, lately under my care, in whom the red 
corpuscles were only 26 per cent, of the normal. 

The retinal vessels often present distinct obaracters. The 
veins are especially pale, often only a little darker than 
the arteries. When the choroidal pigment is abundant it 
may be noted that its influence on the apparent tint of the 
veins is greater than in health ; they undergo a greater 
-change of tint in passing from the dark choroid on to the pale 
disc. The veins are also often broad, probably in consequence 
of the defective distension and consequent flattening in their 
atonic Bta,te by the infra-ocular pressure {see p. 10). The 
Tefleotioa from them vanM, commonly being broad, no doubt 
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in cousequence of the diminished convexity. The arterieB 
ore usually narrower than normal, not merely in comparison 
with the veins, but absolutely ; their pallor is much less 
noticeable than is that of the veins. The reflection from 
them may also be broad. Spontaneous pulsation in the 
retinal arteries has been occasionally observed by Becker' in 
ohlorotic girls, Schmall^ found arterial pulsation in 20 out 
of 55 coses of chlorosis, the pulsation being usually in the 
form of locomotion seen at the bends of the vessels. 
Haemorrhages are said to occur, but are certainly very rare 
in simple anaemia, and probably only take place where there 
is a great absolute deficiency in the number of red corpuscles. 
I have, however, found them absent in a case in which the 
corpuscles were only 26 per cent, of the normal. 

A valuable paper on the changes found in the fundus oculi 
in ansomia, based on the examination of fifty cases, has been 
published by Saundby and Eales.^ They did not observe 
-arterial pulsation in any of the cases, and venous pulsation 
not more frequently than in healthy individuals. In five 
of the cases (10 per cent.) there was slight blurring of the 
disc, mostly with hypermetropia, and in four there were 
whitish or yellowish patches of exudation near the disc, or 
scattered at the periphery. In cne case there were two 
hsemorrhages near the disc ; and in several there were 
gmall white spots, or small spots of pigment, presumably 
left by hiemorrhages. 

Neuritis occasionally occurs in ohlorotic girls, Two 
undoubted instances have been recorded by me,* and one of 
these is figured at PL VII. 5. In each case the antemia 
was very great, the hcemoglobin being reduced, out of pro- 
portion to the corpuscles, in one to -JO, and in the other 
to 38 per cent. The first case stiffered from a relapse of 
neuritis on a recurrence of antemia. In each case the im- 
provement was most rapid under the influence of iron. 



"Klin. MonaUbl.," Jun. 
" Graefe'i Archiv," xixi 
"Ophth. Eev.,"L 303. 
"Brit. Hed. Journ.," IE 



1880, p. 1. 

r. i., p. 37; "Ophth. Rev., 



A 



244 MEDICAL OPHTHALMOSOOPT. 

The degree of neuritis was slight in the first case, but very 
considerable in the second. In the case figured in Pi 
VIIT. 1 and 2, the neuritis must, I think, be ascribed to 
the same cause. The patient was watched for two years 
after the subsidence of the neuritis, and, except for an 
occasional headache, there was never the slightest other 
symptom to suggest intra-cranial disease. I have never 
known neuritis from cerebral disease to develope with the 
extreme rapidity exhibited by this case; and such intensity 
of progress, in conjunction with the entire absence of 
cerebral s^^nptoms, excludes, I think, an intra-cranial 
cause. Iodide of potassium was first given, but no im- 
provement occurred until iron was substituted, too late 
unfortunately, to prevent partial atrophy. I fear that the 
permanent damage to sight was in part due to the delay 
in the administration of iron. Another case of intense 
neuro-retinitis with hflemorrhages in a chlorotic girl is 
recorded by Mr. E. Williams.^ Eapid recovery took place on 
the administration of iron. 

It is worthy of note that all the patients presented a 
slight degree of hypermetropia. It is generally admitted 
that this condition is capable of causing slight congestion 
of the disc, and if so, it is possible that, in these cases of 
chlorotic neuritis, the hypermetropia may help in setting 
up the changes in the papilla which, in the special blood- 
state, progress to a much more intense degree than they 
would otherwise attain. 

Hirschberg first noted the occurrence of optic neuritis in 
chlorosis, and an instance, in a girl of sixteen, quickly 
cured by the administration of iron, has been recorded 
by Bitsch.* 

Progressive PERNiaous Anjemia. 

In pernicious anaemia the tint of the fundus and the 
appearance of the arteries and veins are such as are seen 
in the most intense cases of simple anaemia. The rather 

> " Brit Med. Jonrn.," 1SS4, i. 10. 

< " Klin. MoiifttobL/' April, 1870, p, 144. 



PROGRESSIVE PERSKIOUS ANEMIA. 245 

narrow arteries and broad pale veins are seen in PI. XI. 1, 
from a case which Las been published by Stephen Mac- 
kenzie.^ The figure shows also that which ia a charaet eristic 
feature in pernicious anceraia, the tendency to btBmorrhage. 
Common in other situations, it is far more frequent in the 
retina than elsewhere. Of sixteen cases examined by Quincke, 
retinal biemorrhugeB were absent in one only. In thirty 
'Ooses examined by Horner, extravasations were present 
"almost without exception." The extravasnfioua are often, 
as in the figure, numerous, and more or less striated or 
flame-shaped, from their situation in the layer of nerve- 
fibres. They are usually most abundant around the optio 
a«rve entrance. They are frequently oBsooiaf-ed with white 
spots and areas, due in part to leucocyte- like cells, in part 
to degeneration in the disturbed retinal tissues, varicose 
enlargement of the nerve-fibres, giving rise to finely 
granular, spherical, and fusiform bodies. Homogeneous 
(" colloid ") and finely granular masses have also been found 
in the inter-granule layer.' Occasionally a pale spot may 
occupy the centre of a small liroraorrhage. In such a case 
Manz* found the pale centre to consist of round colourless 
cells, sometimes enclosed in a capsule. He found also ampul- 
Uform and sacculated dilatations of the capillaries (no doubt 
similar to those seen in Fig. 75, from a case of diabetes^. 
Some of these were empty, others contained a granular 
material, others contained red blood corpuscles or colourless 
oella. He supposes that the capsule found to enclose 
the pale cells within the htemorrhages was really the wall 
of such a capillary dilatation. A stellate arrangement of 
white specks around the macula lulea was seen by Uuincke 
in one case, but is certainly rare in this disease. (Edema 
of the retina was also observed in one case by Quincke, 
the vessels being dimmed by a bluish-white cloud. The 
optio disc is usually normal, but its edges may be bhured, 
&nd optic neuritis may, in rare cases, be present in excess 

' " Lsucet," Dec. 7, 1878. 

' Uhthoff: "Klin. Mooatsbl.,'' Dec. 1880. 

' "Centralbl. fiit d. Med. Wiss.," 1875, p. 676. 
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of the other retinal changes, as in the case of a boy deecribed 
by Stephen Mackenzie.' 

The hapmorrhages are in many caseB quickly absorbed, 
lasting only a few weeks. They cause no disturbance of 
vision except when located in or near the macula lutea. It 
is probable that when the actual diminution of the blood 
corpuscltts is ascertained iu these cases, a relation may be 
traced between a certain degree of diminution and the occur- 
rence of these hfiemorrhages. In one case the hiemorrhages 
appeared when the corpuscles fell to 27 per cent, of the 
normal, and increased with the progressive fall of the oor- 
puscles, which before death were only 13 per cent., and the 
hjomoglobin 8 or 9 per cent, of the normal. - 

Scorlifilic Aniv.miii.~A. form of anemia which may he thus 
distinguished, appears to be a distinct variety of penuoious- 
ancemia. It is charaeteriiced by the same progressive pallor 
and systemic effects of the deBciency of blood corpuscles, but 
differs in the occurrence of an affection of the gums resem- 
bhng that met with in scurvy, and in extravasations into the 
skin. There may also be other cutaneous rashes, such as are 
met with in cachectic conditions. Hiemorrhages may occur 
into the retina just as in the ordinary form of pernicious 
anteniia. It appears not to be in any degree due to deficiency 
in vegetable food, but to be occasionally produced by absti- 
nence from meat. 

An example of this form was described to the Ophthal- 
mological Society by Dr. Stephen Mackenzie." The patient 
was a lad, aged eighteen, who had had syphilis, but no cause 
for the blood-disease could be traced. The symptoms were 
swelling of the gums, enlargement of the glands beneath the 
jaw, petechial hemorrhages in the skin, hemorrhage from the 
gums, and profound anaamia. Vomiting preceded death. In 
the retina were abundant fusiform hteraorrhages, gradually 
increasing in number until there were twenty or thirty iu 
ear^h retina, some as large as the papilla. Ultimately general 
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retinal cedemo occurred. The corpuscular riclineBa of the 
blood gradually decreased, dimng two raoDths the patient 
was undar observation, from 51 to ItJ per cent, of the 
normal. The coloured corpuscles varied in size, some pre- 
senting fissures or cracks. The colourless oorpuacles were 
not in excess, except to a slight degree towards the close. 
They were small and spherical. The hemoglobin was 
reduced out of proportion to the corpuscles. No treatment, 
dietetic or medicinal, appeared to influence the oourae of the 
disease. After death, htomorrhagea were found in the lungs 
and on the surface of the heart. 

In a case of my o\vn, the symptoms were very similar to 
those of Dr. Mackenzie's ease. There were the same pro- 
gressive antemia, swelling of the gums, cutaneous and retinal 
extravasations, and htemorrhages found after death in the 
lungs and heart. In this ease, however, the patient had for 
a long time abstained almost entirely from animal food, 
taking plenty of vegetables. There were also, in addition to 
and accompanying the extravasations, papules with infiltra- 
tion of the adjacent skin. After death a peculiar change 
was found in the periosteum of some of the bones. 

I lately saw, with Mr. Grrellet, of Hitchin, a woman, aged 
thirty-seven, who presented very similar symptoms, except 
that there were no retinal hEemorrhogea, The affection in this 
cose also came on after entire abstinence from animal food 
for several weeks, vegetable food being freely taken. There 
were extreme aneemia, swollen spongy gums, cutaneous 
petechias, and small erythematous spots on the limbs, with a 
papule in the centre, which became vesicular and formed a 
scab. Under large doses of iron she had begun to improve, 
and Mr. GJreltet has since informed me that the symptoms 
passed entirely away. 

Leucocyth^mia. 

In all cases of leueocythreraia in which the change in the 
blood is considerable, the retinal and choroidal vessels are 
remarkably pale. The tint of the choroid is usually an 
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orange-yellow, tut if there be much choroidal pigment the 
tint may be little changed.' The retinal veins appear broad 

and very pale. This apparent increase in width is sometimes 
very great (Fig. 76), and is probably due to atony and flat- 
tening rather than to passive distension. They are often very 
tortuous. Their central reflection may at first be broad and 
indistinct ; ultimately, in the large tortuous vessels, a very 
narrow, almost white, reflection appears. The retinal arteries 
are orange rather than red, and in extreme cases they ore 
small. 

Eesides these appearances, there are, in a considerable 
number of cases, actual changes in the retina. These vary 
greatly in different cases, and rarely present the appearance 
described by their discoverer, Liiebreich, as " leuisemic 
retinitis." They are almost confined to the splenic variety, 
and are usually double, one eye being often more affected 
tlian the other. 
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The commoneat change ia the occurrence of retinal hEemor- 
rhages. The tendency to htemorrliage in this disease ia 
extremely strong, and leads to extravasations into the retina 
in a large number of oases. Statistics which I have collected^ 
show that the most common recorded seat of extravasation 
into tissues is the subcutaneous cellular tissue. A more con- 
stant use of the ophthalmoaeope will probably show that retinal 
htemorrhage is as frequent, i£ not more so. Of five cases 
of leucocytbtemia which I have examined with the ophthal- 
moscope, retinal extravasations were visible at some period in 
four. Of the tendency to htemorrhage these extravasations 
constitute a striking indication. The tendency to retinal 
hiemorrhage ia apparently far greater in leueocythfemia than 
in simple antcmia, for it occurs with a percentage of red 
corpuscles greater than ia usual in cases of aimple anaimia 
which preaent retinal hemorrhages. I have twice met with 
them in leueoo3^hiBmia when the blood contained 50 percent, 
of red corpuscles. One of these cases is figured in PI. XI. 
Fig. 2. The htemorrhage encircles the fovea centralia in a 
curious series of extravasations, and several smaller ones lie 
adjacent. Commonly the bn?morrhages are more widely 
scattered, and more or less striated. The hemorrhages 
are in these cases usually in the nerve-fibre layer, but a 
large extravasation may infiltrate the whole thiokness of 
the retina. When the excess of white corpuscles is con- 
siderable, the effused blood has a pale, chocolate tint here 
as in other situations. Extravasaticn may take place into 
the substance of the papilla, or bsemorrhage may occur 
into the vitreous,- 

Besides the hfemorrhages, white or yellowish spots are 
commonly present, often most abundant, in the periphery, or 
near the macula lutea. These are sometimes irregular, but 
often rounded, and edged by a halo of extravasation. When 
large, they are sometimes diatinotly prominent, and may be 
as much as 2 nam. in diameter (lleincke). They consist 
Mjmmonly of leucocytes, similar to the leucocytes of the 

^ Art. Lencocythffmia, " RoynoUU' System of Medicine," vol. v. ]i. 257. 
^ yide Ferda and Poncet'B "AUm," pi. Bfi. 
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blood, and they hove been regarded as lymphoid growths 
Bueh as ooeur in other organs. In rare cases, actual growths 
of some size have been mot with, but it is doubtful whether 
the smaller spots are of this nature. It is common for 
the pale oorpuscles to be aggregated in the middle of an 
extravasation. In some cases the white spots are due to 
degeneration of the retinal elements. The capillaries are 
full of white corpuscles, and it seems more probable that 
these spots arise by the escape of the corpuscles by diapedesis 
or by rupture. In one ease Saeraisch found an irregular 
thickening of the inner gramde layer, in some places extend- 
ing into the ganglion-cell layer. He attributes the thicken- 
ing to escaped leucocytes, which ore indistinguishable from 
the oorpuscles of the granule layer. Poneet has found a 
similar infiltration extending, not only into all the layers 
of the retina, but also into the substance of the optic nerve. 
Swelling of the nerve-fibres was the cause of small white- 
spots in a case described by Deutschmann.^ The capillaries 
of the retina may be dilated and varicose, such as are shown 
(from a case of diabetes) in Fig. 75.- The lymphatic 
sheaths of the vessels may be filled with white blood 
corpuscles. 

Occasionally a diffuse opacity of the retina is met with, 
said by Eoth to be due to a thickening of the vertical fibres 
of the retina, but probably sometimes due to oedema — of the- 
ganglion-cell layer in the case described by Deutschmann,^ 
of both ganglion-cell and nerve-fibre layers in a case examined 
by Oeller,' in which both these layers were twice the normal 
thickness. When considerable it is in part due to a difhise 
infiltration of leucocytes, aa described by Poneet and Oeller. 
Tliia opacity, with some swelling and great tortuosity of the 
veins, was the chief appearance in one case under my own 
observation. The patient was a woman, aged thi^ty-8ix^ 
in University College Hospital, under the care of Dr. 
Wilson Fox. Both eyes were affected in a similar manner. 

' "Kl. MoiinUbl. fiir AligenheUk.," 1887. Ji. 231. 

' Such capilliries «r8 figured by PnoMt, "Alias," pi. 68. 

' "Arch. f. Ophth.," niv. 1878, pt. iiL Ml. 
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The discs were clear, tlie solerotic ring distinct, and the 
physiological oup quite normal. The tint of the peripherj- 
of the disc was rather deep, but there was no punctiform 
redness. There waa a diffuse, ehght opacity of the retina, 
chiefly marked near the disc and somewhat striated on direct 
examination. Towards the periphery of the retina, a few 
small white spots were seen, and one small htemorrhage. 
The arteries were nearly normal in size, but unduly tortuous. 
The veins were greatly increased in diameter, and much 
paler than natural. Their central reflection was everywhere 
distinct and broad. The smaller veins were conspicuous Mid 
could be followed for a longer distance than normal. The 
larger veins were very tortuous, the curves being chiefly 
in the plane of the retina, but some antero-posterior. One 
or two small veins on leaving the disc were lost in the 
opacity of the retina, but the larger veins were not concealed. 

A remarkable change was observed by Heinzel,' in a case 
of lymphatico-Bplenic leucocythtemia in a child, 4J years of 
age. There was at first an enormous swelling of both 
papillee, which were occupied by a striated opacity, com- 
pletely concealing the disc, without redness, ceasing two 
discs' breadth from the edge. The retina presented here and 
there a little opacity. There was moderate tortuosity of the 
veins, and the vessels were bordered by pale lines of variable 
width. Numerous htemorrhages appeoi'cd and disappeared 
in each retina. All the pathological tippearances passed away 
in four weeks, the fundus appearing normal but pale, and it 
was also found normal after death. Heinzel remarks that 
the appearance bad not the aspect of an inflammatory prooesSr 
but rather that of mechanical congestion with consequent 
oedema and ecchymoses. Such a condition was presented in 
the some case by the conjunctiva, and several times by the 
skin, and was ascribed to the constitutional state.^ 

In oases of general thickening of the retina, the optic 

' "Jahrbuuh fiir KindL-rhtilk.," 1875, p. 346. 

- The ophthftlniDaeopic siipearances iu«y have been duo to thtqmboaia in 
the orbiul vein, the snastDiiioso9 with the facial Dltimatcly suJIiciD); to 
restore the normal circuUtiou. Vcnoua thrombosis is common in this 
disease. 
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papilla has been found Bwollen (to "tt mm. — Oeller) In 
eonBequenoe of leucocytal infiltration and oedema. The 
leucocTtes were densely massed in front of the lamina cribrosa. 
The disc is not usually changed, however, except when the 
parenchymatous retina! changes are oonsiderable. 

The hsemorrhagea may be, in some oases of leucocythiemia, 
so numerous as to give to the changes the aspect of a 
hiemorrhagic retinitis, such as is met with occasionally in 
other conditions, A large extravasation may burst through 
into the vitreous, and cause secondary glaucoma. The 
vessels are sometimes accompanied with conspicuous white 
lines. 

Besides the changes which appear related to the blood- 
state, the complication of kidney disease may lead to retinal 
changes, identical in appearance and structure with those met 
with in cases of primary renal disease, as in a case figured by 
Poncet.^ 

The degree to which the changes interfere with sight 
depends on their extent and position. If abundant they 
cause considerable amblyopia ; if slight the vision may be 
unimpaired, and the retinal changes may easily be over- 
looked, unless systematic examination is made with the oph- 
thalmoscope. In a case recorded by Hirschberg* the patient 
sought advice in consequence of seeing a red balloon con- 
stantly before his right eye, and the ophthalmoscope showed 
a large hasmorrhage of corresponding shape in the macular 
region, with numerous small ones scattered over the ftmdus. 
His blood and spleen were examined, and the diagnosiB 
of leucocythiemia confirmed. A month later, an exactly 
similar hemorrhage occurred in the left eye, giving rise to a 
spectral red balloon in that eye also. AVheu situated near 
the macula, central vision is much impaired; in the case 
figured, for instance (PI. XJI, 2), it was very dim, but not 
lost. Occasionally the disturbance of the retinal elements 
leads to a curious change in vision, as in one case in which 
parallel lines appeared to come near together, and again to 
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diverge. Double exophthalmos, from a lymphoid growth ia 
both orbita, was present in a remarkable case of leueooythiemia 
described by Leber.* Retinal hromoirbages were also present. 
A case of exophthalmos in this disease, described by Chauvel,^ 
was probably of the same nature. 

Sometimes the choroid is found infiltrated with leucooyte- 
like cells, and its vessels may be, at the same time, greatly 
dilated. From these two changes, in Ooller's case, the 
choroid, near the outer side of the disc, was swoUeu to eight 
times the normal thickness. It was difficult to say whether 
the leucocytes were free or were contained in the enormously 
dilated vessels. Poncet has figured an infiltration of the 
iris with leucocytes, supposed to indicate a loucocythcemic 
iritis. 

PUKPURA. 

The tendency to rupture of vessels in piu:pura leads to 
retinal as well as to subcutaneous extravasation. How 
frequently retinal hiemorrhages occur cannot be ascertained 
until the ophthalmoseope is more generally used hy physi- 
ciaoB, but they are certainly very common, perhaps invariable 
in the severer forms of the affection. Cases have been 
recorded hy lluc,^ Stephen Mackenzie,' and others. In 
each of two fatal cases recently under the care of Dr. Hunt, 
late of Wolverhampton, retinal haemorrhages were present 
and numerous,^ The extravasations are for the most part 
striated, and adjacent to vessela, and most abundant in the 
neighbourhood of the optic disc. In a case recorded by 
GJoodhart,* a large subretinal extravasation was present, and 
was thought to be in the choroid. It had a white edge, and 
white spots have been seen in connection with the retinal 
hsemorrhages in this as in other affections. The occurrence 

' "Arch. f. Ophth.,"vol. jcxiv. 187S, p. 295. 

» "G«z. Hebd.," isrr, No. 23. 

' "L'Umon Med.," 1S70. 

' "Med. Times and Gaz.," 1B77 292. 
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of extrayasations into the retina indicates a severe, but 
not necessarily fatal, degree of the disease. The hfiemor- 
rhages may disappear, and be replaced by others, and the 
patient may ultimately recover. Haemorrhage into the 
<ihoroid was also found post-mortem by Buc, in a case in 
which a large niunber of retinal extravasations were observed 
during life. The latter may cause considerable amblyopia 
if numerous, and, as in other cases, if near the macula lutea, 
may damage central vision. 

SCTJBVY. 

Betinal hsBmoirhages have been found in scurvy, but less 
•commonly than in purpura ; perhaps because they have not 
been looked for. They are, as in purpura, commonly in the 
neighbourhood of the optic nerve. In one case recorded by 
Wegscheider,^ niunerous small extravasations into the brain 
•co-existed. 

DISEASES OF THE LUNGS. 

Pulmonary affections rarely cause ocular troubles. Em- 
physema of the lungs may lead to mechanical congestion 
of the venous system generally, which may be conspicuous 
in the eye. The same influence has been ascribed, but on 
very doubtful grounds, to phthisis, in which amblyopia 
occasionally occurs. Schmall mentions that he has often 
jseen a more or less lively injection of the fundus in this 
disease, and that he found visible arterial pulsation in five 
■oases.^ Tubercles in the choroid may be met with in cases 
of acute tuberculosis, but never when the tubercular affection 
is confined to the lungs. Acute pneumonia is said, in one 
oase, to have been associated with neuro-retinitis. A febrile 
intense bronchial catarrh in a young woman, with much 
■cyanosis, was observed by Litten'* to be accompanied with 

1 •* Deutsche Med. Wochenschr.," Nos. 17 and 18, 1877. 

' "Graefe's Archiv.," xxxiv. i. p. 87 ; " Ophth. Rev.," 1888, p. 268. 

* *' ChariU Anxuden " for 1876. BerUu, 1878. 
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nenro-retinitis, in and around the papilla, of gradual develop- 
ment, and with numerous extravasations, some with white 
centres, near the equator of the eye. Many of the estrava- 
sations were regularly arranged, and situated upon small 
veins ; and he suggests that the changes were prohahly set 
up hy the great distension of the veini*. The retinal affec- 
tion suhsided \vith the bronchitis. 



DISEASES OF THE DIGESTIVE OKGAXS. 



The occasional effect of hseniorrhage from the stomach and 
intestine has been already described. Galezowaki ^ associates 
atrophy of the optic nerve, in some ca^es, with chronic 
gastric troubles. lie has described several remarkable cases 
in which great improvement occurred in amblyopia, pre- 
viously obstinate, on oon-Qcting gastric or intestinal troubles. 
In some cases there was also tenderness of the lower cervical 
spine. Chronic diarrhcea may also, in the opinion of the 
same author, lead to a "perivascular retinitis," in which 
an infiltration of the retina, causing opacity, may Extend 
around the vessels. The association of these conditions 
has not, however, been generally recognized. 

Constipation is regarded by Eales'^ as having been in- 
fluential in causing retinal baamorrhage in a series of cases 
observed by him. All were young men, with alow pulse and 
high arterial tension, and two had a slight trace of albumen 
in the urine. The extravasations were chiefly in the left 
retina, roundish in form as if in the deeper layers. He 
speculates that the constipation may have been due to or 
accompanied by vaso-motor spasm in the abdominal vessels, 
sufficient to cause a general increase of arterial tension. 

Jaiindup, — The changes in the blood from jaundice, from 
any cause, may occasion retinal hiEmorrhage.* Jager says 



' "Jaoni. d'Ophtb&liuologie," March, 

p. S6B. 

' " Birmiiighim MoJiol Review," July, 1880, p. 2B2, 

' Littcn: " Zeitacfa. f. KIId. Med.," v. i. p. 319, 
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tliat the blood in the vessels may have a yellowish tint, but 
the appearance is probably due to a tint in the media, such 
aa in rare oaaes causes yellow vision. 

DISEASES OF THE SEXUAL 0EGAN8. 



Sexual excess in men has been said to cause atrophy of the 
optic nerve, but the evidence in support of the relation of 
the two is not strong. 

Sudden suppression of the menses has been observed to be 
followed by acute optic neuritis, such oa accompanies menin- 
gitis, and often attended with unpleasant sensations in the 
head. The occurrence of the neuritis is probably analogous 
to the occasional production of other acute changes in the 
ner\'0U8 system, such as acute myelitis, from the same cause. 

In chronic menstrual irregularities, optic neuritis, of chronio 
course, has been found, and occasionally other distiirbances, 
such as retinal hiemorrhages. It is probable that in most 
cases of this character the two conditions — the ocular and 
menstrual disturbance — are related to a common cause. In a 
case recorded by Spencer Watson retinal hemorrhages with 
high arterial tension occurred at the climacteric period {see 
p. 2S). 

The occurrence of loss of sight, sometimes with neuritis, 
after uterine htemorrhage has been already mentioned (p. 237). 

In pregnancy, albuminuric retinitis is occasionally de- 
veloped. Under the title " amaiurosis by reflex irrita- 
tion," Landesberg' has related two remarkable cases of 
amblyopia, with limitation of field, coming on in pregnancy. 
In one ease the affection of sight quickly passed away ; in 
the other it was accompanied by hemiaoajsthesia, and cycUtis 
developed, which necessitated enucleation. A similar con- 
dition has been observed, apparently due to menorrhagia. 
The nature of these cases is obscure. Although most cases 
of affection of sight from pregnancy are produced through 
(he agency of albuminuric retinitis, it would seem that 
' "Arch, f, Ophth.," jixiv. |it. 1, p. 181. 
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more direct influence is sometimes exerted. Loring* has 
described a case in wliioh eacli of three pregnancies was 
aooompanied with failure of sight, the first two in the outer 
half of oue field, the last in the outer half of each, with 
general impairment of vision. 



DISEASES OF THE SKIN. 

It has been said by some, especially by Mooren, that 
general skin diseases may be acoorapanied by inflammation 
of the retina and papilla ; that eczema of the head may be 
accompanied by optic neuritis, ending in atrophy. The 
statement has, however, received no confirmation, and the 
relation of the two conditions must be considered as 
exceedingly doubtful. If such a sequence occurs, it is 
possibly by the production of a local orbital cellulitis. The 
suppression of a customary cutaneous discharge, such as 
that of eczema, has also been said to cause neuritis, but the 
statement needs corroboration. 

A case of slow atrophy of both optic nerves, associated 
with a general herpetic eruption on the skin, diagnosed by 
Hebra as " chronic herpes zoster," has been recorded by 
HubscL^ . But the patient passed through a condition of 
delirium to one of imbecility, and the atrophy was probably 
part of a widely spread degeneration of the nervous system, 
of which the skin eruption may have been an effect. 



CHRONIC GENERAL DISEASES. 

TUBEKCULOSIS. 

The grey granulations which constitute the anatomical 
lesion in tuberculosis may form in the vascular structures of 
the eye, chiefly in the choroid, rarely in the iris and retina. 

' •• New York Med. Jour.." 1883. p. B9. 
' "Ann. d'OculUL." 1872, p. 239. 
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When present in the fundus, they may readily be seen with 

the ophthalino»cope.' 

T'ibrrc/fK ill the choroid (Fig. 77) appear to the ophthal- 
moscope as whi'tte, yellowish-white, or reddish-yellow spots, 
usually isolated, and more or less rounded in form. 
They are palest in the ceub-e, and commonly redder on 
their outer portions, and the peripheral redness passes 
gradually into that of the adjacent choroid. They com- 
monly develope in the substance of the ohoroid, and the 
pigment and vessels atrophy before the growing nodule, 
first, and more completely, at the centre, so that the 
diameter of the tubercle on section may be found to be 
twice or three times as great as that of its exposed portion 
{Fig, 78). In size they vary from one-third of a millimetre, 
to two, or two and a half millimetres, /.'',, from about one- 
fourth to half or three-quarters the diameter of the optic 
disc. The larger sizes are rare. Occasionally several are 
aggregated together to form a mass which may be the size 
of the disc or even larger — seven or eight millimetres in 
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□, 77. — The ^nt of the vy« hu been remoT«I, and the retina U drnwu 
over to the left. Six tllberclea *re saeu, varying in diameter from 1 lo 
A mm. ( X 2). They are prominml in the darker periphery, the pigment- 
epitheliom over the choraid is iottct, and vhere it has disappeared the 
tubercle appears nrithin. 



' That tnberclea occurred in the choroid an a giost-mortem observation has 
ioDg been known. They were described by Auteiirietii in 1806, They were 
first obeerred with the ophthalmoscope by Ed. Jogor in 18GB. 
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diameter. These larger masses project eoneiderably into 
the eye. Slight prominence may commonly be recognized 
in all the larger tubercles, and ossists the diagnosis. The 
smaller nnes may resemble spots of choroidal exudation or 
atrophy. From the former, their rounded shape and yel- 
lowish tint distinguish them. From atrophy, the tint, 
regular form, coneealment of the choroidal vessels, and the 
(oommon) absence of any adjacent pigmentary disturbance 
are sulficient distinctions. They are plainly behind the 
retinal vessels. In structure they consist of the same lym- 
phoid cells as constitute the granulations elsewhere. The 
cells are distinct in the perijiherj', degenerated in the centre 
(Fig. 79). Extravasations of blood existed in the substance 
of a granulation in one case examined by myself. The 
tubercles are situated chiefly at the middle of the fundus. 



Fio. 78. 
fj. ra — Section of twff of the Bnmller at these tubercles. They 
the whole thickness of the vtaculsr layer. puBhing forward the pignieii 
epithelium, and, in the case of the right hand one, breakiiiB throngh it, 
(X 30.) 
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tFlo, 79.— One half of a tubercle, which has caseated. Above it, in the centre, 
where it has a granular aspect, the pigmant-epithelinn] has disappeareii 
towariU the rcnlre, Bnd below are the deeper pigment cells of the choroid. 
(X 100.) 
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not far from the optic nerve entrance. Usually only three or 
four are present ; aometiraes, however, as many as twelve or 
twenty or even fifty (Colmheim). They may form rapidly, 
and, according to Strieker, may become recognizable in from 
twelve to twenty-four hours. But it must be remembered 
that they attain a cousiderable size, without diaturbanoe of 
the epithelium, and the partial removal of this may rapidly 
increase their distinctness. 

The tubercles begin as minute points, "masses of lym- 
phoid cells," and develope in the structure of the choroid, 
advancing towards the retina until they cause atrophy of 
the pigmentary layer over the choroid, and become ophthal- 
moscopically visible. When the tubercles are large and grow 
rapidly, the pigment frequently remains on their surface in 
the form of spots. 

Choroidal tuberoles occur in both children and adults, 
and in the chronic as well as in the acute forms of tuber- 
culosis, but are most frequent in the acute forms. They 
are practically confined to the cases in which tubercle is 
widely distributed. Their actual frequency in these cases 
cannot yet be stated. It is evident, from the rapidity 
of their appearance, that repeated ophthalmoscopic exami- 
nation is necessary to exclude their occurrence. Cohnheim 
described them as very commonly to be found after death, 
and Litten found them (post-mortem) in thirty-nine out 
of fifty-two cases. According to most observers they are 
much less frequently to he seen during life than these 
figures would suggest. In this country, at any rate, they 
appeat to be comparatively rare. As a rule, when they 
are discovered, it is not until the disease has become 
advanced. Exceptions to this have, however, been recorded, 
as in one case in which they were present before fever or 
other symptoms of the disease were developed.^ 
again, found them, in one instance, six weeks before the 
commencement of tubercular meningitis. In such a case 

' Fraenkel ; " BerL SL Wocliwiachr.,' 
baUL," Bd. ii. 
ixJibrbDch flir KiDdsrluilk.," 1S70. 




TUBERCULOSIS. 261 

they may afford great assistance to diagnosis. Their pre- 
sence, then, is of value as evidence of general tuberculosis, 
especially in caaes in which the diagnosis of acute tuberoulosis 
from other ncnte febrile conditions is difficult ; their absence 
is of no aignifieanoe. Tubercles of the choroid often 
coincide with tubercular meningitis, but in a few eases they 
have been met with when the membranes were free from 
tubercle. It is remarkable that the characteristic bacilli 
cannot be found in many cases, although they have been 
readily detected in the tubercles of the membranes in the 
same subjects. Thus out of sis oases examined by La^'ford, 
they could not be detected in four, after the most thorough 
investigation in various ways, while in the other two he 
found them with ease.' Haab, however, found them almost 
invariably.* In a case of choroidal tubercle, where bacilli 
could not be demonstrated, the inoculation of a guinea-pig 
with the crushed tubercle produced general tuberculosis.^ 

As a rule choroidal tubercles cause no symptoms. Tran- 
sient disturbances in sight have, however, been described. 
In a ease related by Manz* tubercular growths perforated the 
sclerotic and appeared ou the exterior of the eye. 

Occasionally, although rarely, & tubercular mass developes 
in the deeper structures of the eye, quite similar to the 
masses of the same nature which are foimd in the brain. 
One case, in which such growths were associated in these two 
aituafcioDS, has come under my observation ; optic neuritis 
was also present. A tubei'cular mass, with granulations in 
the neighbourhood, infiltrated the greater part of one opHo 
nerve and invaded the eye, in a ease described by Chiari," 
appearing as a white prominence in the position of the 
papilla, five diso-diameters in width. 



' "Trana. Ophlh. 3oc." vi. p. 348, where u sammsry of Iht resiilt^ 
obttined hy varioiu obacrvcra will be fouud. 

• " Klin. MonMsbl. Tiir Aiigen.," 188), p. 301. 

' Alexsmien " Ceutralb. f. Augenli.," 1884, p. Ifll, 

* " Elin. UonaUbl.," Jm. ISSl. p. 26. 

'"Wien. Med. J.hvbuch." 1877, p. 659. Sattler: "Arcb. f. Oplith.,' 
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Choroidal tubercles were found by Cohnheira in a guinea- 
pig rendered tubercular by inoculation. 

Retina. — The occurrenoe of tubereles of the retina hae 
been recorded in very rare instances. The aggregations of 
lymphoid cells which may ocotir in the nuclear and mole- 
cular layers, adjacent to an inflamed disc in tul>ereular 
meningitis, have been regarded as such, but their tuber- 
cular nature is uncertain. Unequivocal tubercles in the 
retina (often containing giant cells) have usually been 
associated with tubercular growths in almost all the struo- 
tiirea o£ the eye (Perls, Manfredi), in rare cases with a 
tubercular papillitis only (AVeise, Sattler). In the case of 
tiibercle of the optic nerve referred to above, the optic 
papilla was the seat of a large mass of caseating tubercle, 
and miliary tubereles were scattered through all the layers 
of the adjacent retina.' 

Tubercles in the eye are, as already stated, almost invari- 
ably part of general tuberculosis. In one -case, however, 
they were found in all parts of the eye, although absent 



Local deposits of tuberele in the encephalon may, as 
already described, give rise to ophthalmoscopic changes, 
producing optic uouritis, as do other cerebral tumours. In 
rare instances tubereular masses are situated in the intra- 
cranial portion of the optic nerves* or in the chiasma,* and 
may cause a corresponding affection of sight (probably with 
or without evidence of descending neuritis). The inflam- 
mation which accompanies the formation of tuberele in the 
meninges may also be accompanied by neuritic ohanges in 
the eye (see p. 173). 

In tubereulosis of the brain of guinea-pigs, artificially 
produced, Deutschmann''' has found a development of tuber- 
cles in the sheaths of the optic ner\-e8 close to the eye, 
aooompanied, during life, by slight papillitis. The disease 



"Atl'U. f. Ophtli.,' 



"Arch. f. Ophtli.,' 
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■'An»t. P»tb. Gin.," 186a, I 
* Hjort : ■' Kl. Monatikl.," 1887, p. IBB. 
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appeared to have resulted, not by direct eontiuuity with 
that ill the brain, but by the passage of a mnferien morbi 
into the sheatb, and its aiTest at the anterior extremity of 
the vaginal space. Cliauges at the same spot, apparently 
tubercular, and acoompauiod by a perineuritis and some 
interstitial neuritis, were found in a child who had died 
of tubercular meningitis,' The changes ceased a centimetre 
from the eye. There were no ophthalmoscopic changes. 

Tubercular disease of the lungs has been described by 
Bome obs6!rvers as accompanied by mechanical congestiou of 
the retinal veins and by disturbed vision, but it is very 
doubtful whether these are in any cases related to the 
pulmonarj' affection. 

MuRBio Growths. 

Morbid growths other than tubercular are very seldom 
present at the same time in the eye aud brain. Cancer 
of both choroids has. however, been observed by Puts, 
occurring seoondarily to a primary epithelioma of the 
lung. 



SVI-HILIS. 

AcQLiRED Syphilis. — The syphilitic diseases of the eye, 
during their active stage, commonly come imder the care of 
the ophthalmic surgeon. Their consequences in the fundus 
oculi are, however, among the appearances which the 
physician encounters most frequently in his own work, 
and which often furnish him with very useful informa- 
tion. A knowledge of these changes is, therefore, of great 
importance. 

Iris. — Although not strictly an ophthalmoscopic sign, the 
evidence of a past attack of iritis is often first discovered by 
the ophthalmoscope revealing the presence of uveal pigment 
on the anterior surface of the lens. In the majority of oases 
iritis is due to, and its traces are signs of, constitutional 

' ■■ Vircli. Arcli.." Ivi. p. 4117. 
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eyphilis ; and the importunce of the evidence tliiiB afforded, 
from its trequeney and easy recognition, can hardly be oTer- 
rated. Over and over again it must have occurred to all 
physicians who use the ophthalinoacnpe, when looking for 
changes in the fundus oculi, to encounter these signs of past 
iritis, in oases in which sy|)hili8 had not been suspected, 
and often in which no other indication of it, in history or 
symptoms, was to be obtained. 

Choroid. — Next to the iris, the choroid is affected by 
syphilitic disease more frequently than any other part of 
the eye. In spite of the opinions which have been expressed 
by some authorities, there is strong reason to beheve that 
disseminated choroiditis is, in the great majority of oases, 
syphilitic. In its active stage, in which extensive areas of 
white exudation, comparable, in Hutchinson's opinion, to 
gimimata, are the conspicuous features, it rarely oomea under 
the notice of the physician. In its later stage, in which 
extensive regions of atrophy altemafe with scattered stellate 
and ci-ater-like pigmentary deposits, and sometimes with 
hromon'hages, if is often met with. It is to he remembered 
that the pigment is deposited in the retina as well, and 
care must be taken to avoid confounding the change with 
primary retinitis pigmentosa. The choroiditis of acquired 
syphUis may he either unilateral or bilateral. When ^ght, 
the traces of it may be detected only in the peripheral part 
of the retina towards the oi'a serrata. 

^e/ 1 »(«.— Isolated syphiHtic retinitis is less common than 
syphilitic choroiditis. It is characterized by areas of diffuse 
opacity, parenchymatous swelHng, tortuous vessels, and a 
hltirred disc. The vitreous frequently shows fine dust-like 
opacities. Sight is considerably impaired. This form also 
oomes chiefly tmder the ophthalmic surgeon's notice. 

Ojiiif Iferve. — Neiin'fii, limited to the papilla, is common 
in syphihs, as secondary to brain disease, but is very rare as 
a primary syphilitio affection, if it ever occurs. (See pp. 
151, 152.) Neuritis has, however, been met with secondary 
to a sjrphiloraa of the trunk of the optic nerve. 

Simple atrophy of the nerve is said occasionally to oocur. 
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ae the oonBequence of syphilis, double, ima«companied by 
spinal sympfoms (Galezowski) . ^ The occurrence of atrophy 
from this cjiuse is not surprising, since there is reason to 
believe that constitutional syphilis is a powerful prediaponent 
to locomotor afaxy, in its purely rtegenerative form. It is 
probable that one-half the patients with ataxy would not 
suffer from the disease bad they not at some previous time 
suffered from syphilis.- This is true of eases with, as well as 
of those without, optic nerve atrophy. Moreover, the loss of 
reflex action of the iris, which so oommonly accompanies 
ataxy, may occur without spinal symptoms in cases of con- 
stitutional syphihs, as in several cases which I have seen. 
One of them presented also optic nerve atrophj', similar to 
that which aooompanies spinal disease ; but of such disease 
there were no symptoms ; even the knee-jerk was normal. 

Inherited Syphilis. — The characteristic indication of 
inherited sj-philis which is afforded by interstitial inflam- 
mation of the cornea, and a knowledge of which we owe to 
Mr. Hutchinson, is well known, and does not come within 
the scope of the present work. 

Of the deeper structures of the eye, the one most liable to 
be affected is the choroid, which is often the seat of dissemi- 
nated inflammation, in infancy or later. Scattered areas of 
atrophy may be left, associated with accumulations of pig- 
ment, just as in the form which results from the acquired 
diseaae. When shght, small round spots of atrophy may be 
seen, surrounded with pigment. This form is very charac- 
teristic, although rare, and, when the pigment is slight, 
is sometimes, as I have seen, mistaken for tubercles of the 
choroid. The coiu'se of the choroiditis is well illustrated by 
two cases described by T. Barlow.^ in one of which the 
autopsy showed also chronic syphiHtic disease of the cerebral 

' " Jouni. d'OphttiBlnioiogie," Mirch, 1872, p. 139. 

' For the evideuoe on which thU gUCcmeat is maiXe, see "Syphilis and 
Locomotor Auxy," " Lancet," Jui. 18S1, p. M, ami the statiatics of Erb 
there rererre<l to, and also those brought by him before the Interoational 
MMlical Coufn^sB, 1881, 

' " Tr«». Path, 8oc.," 1877, p. 287, 
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membroneB. The choroid presented, in each case, brownisli 
flecks of exudation without disturbance of pigment or 
atrophy. The mioroBCOpical examination (by Nettleship) 
showed the chorio-capillaris beneath these flecks to be infil- 
trated with pus-like cells, and in several instances there was 
a lnyt-t of flattened cells on the sm-faoe next to the retina. 
In the other case Barlow traced the progress of siniilnr flecks 
to a stage of atrophy, such as is seen in disseminated 
choroiditis — the condition occasionally met with later on in 
life. Several cases of this character have been recorded by 
Hutchinson.' 

A peculiar form of atrophy of the disc has several times 
come under my notice in children the subjects of tliis disease. 
The disc has a uniform reddish tint, the edges are not well 
defined, and the vessels are small. There has not commonly 
been any atrophy of the choroid or pigmentary accumulation. 
It is probably secondary to retinitis or widespread capillary 
choroiditis. Several times since first observing the connection 
between the two conditions, this form of atrophy has drawn 
my attention to the existence of inherited syphilis, which had 
otherwise escaped notice. Sight is usually impaired, some- 
times considerably. 

Retinitis sometimcB occurs in the inherited just as in the 
acquired disease. 

lletinitis pigmentosa is, by some, believed to be connected 
with inherited sj-philSs, and an instance of the association of 
the two diseases has been described by Swanzy. Deposits of 
pigment in the retina occasionally accompany the atropbio 
changes in disseminated choroiditis, but the connection of 
true retinitis pigmentosa with syphilis h generally considered 
to be very doubtful. 

' OnB is figured iu the " 0|ihth. Hosp. R«p.," vii. PI. 4, Fig. 3. Mr. 
HutcbioBon hu suggettMl Chat the conclitiou of choroidal stroph; tnd 
choroidal and retinal pigiueuUtion ns; ortnr without an extulative stage. 
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Chronic rheunifitiiim has only accidentnl associations with 
changes in tho fundus oculi. Neiiro-retinitis has been 
ascribed to " rheum at isni." Probably some of the cases were 
instances of gout, with albuminuric retinitis due to granular 
iddneys. It must be remembered also that the optic nerve, 
liie the other orbital nerves, may be damaged by rheumatic 
inflammation nt the back of the orbit (see p. 1S2), 



Go IT. 

The influence of gout in producing kidney disease renders 
it a ]iowerfid indirect cause of the retinal affection which 
accompanies albuminuria. There are, however, other oph- 
tJialmosoopio changes which are to be ascribed with more 
or less probability to the gouty state of the blood. They 
are seldom seen in corresponding general conditions, except 
in persons who are the subjects of gout, bo that they become 
important as evidence of a constitutional state which may 
have been previously obscure. 

(1.) HiFmorr/ifigic Refinitis. — The frequency with which the 
subjects of this affection present a history of gout was first 
pointed out by Hutchinson,' and the influence seems well 
established, although its extent is possibly exaggerated 
The extravasations may be small, Hanie-ahaped, and scattered 
over the whole fundus. They are usually present in one ej-e 
only, often the left. Hiemorrhngea may recur for a long 
period. Hufchinsim believes that they may occur in young 
pereons from inherited gout. He suggested that their cause 
might be thrombosis in the central retinal vein, from which 
Michel has shown that extensive hiemorrhages may result 
(see p. 31). The obstruction in tlie vein is probably only a 
yery partial one, however, in many of the cases, sinre there 
is no such intense nervous engorgement as has been found 

' "Trans. Clin. Sop.," vol. xi. p. 132. Seu sIbo " Trail a. Oplilli. Siw.," 
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when the thrombosis was nearly or quite complete, Again, I 
the weU-known tendency to reciurence of the extravasations | 
is in favour of the cause being a partial obstruction, such a 
would result from the gradual formation of a parietal 1 
thrombus at one or more points in the vein, in c-onnection f 
with changes in or around its walla. 

Oalezowsld has aiso described hfemorrhages leaving whita I 
patches of " sclerosis " as occurring in gouty persons. 

(2.) Relro-bulhrtr If^euritis.~We have learned that spon- J 
taneoua inflammation of nerve trunks and plexuses, on one:! 
side only, and ooourring after the age of thirty or forty, iflV 
seldom due to any other cause than gout. Such neuritiB] 
means alivays primary perineuiitis. This would lead us to 1 
expect that such an influence woidd be exerted frequently I 
on a nerve bo prone to suffer from inflammation as the optio, 1 
but inflammation of its sheatli behind the eye is less common I 
in ordinary gout than might be anticipated. Acute or sub- I 
acute iuflaramation is, however, met with in young adults in I 
whom no other cause can be traced, and in whom this cause | 
is uever absent, — facts that confirm the relation to inheritad. I 
gout long maintained by Mr. Hutchinson. The charactea>J 
istics of these oases are, of course, the greater degree of affeo-'J 
tion of sight than correspondis to the visible changes in the optio] 
disc ; the tendency to in-egular defects in the field of vision j 
and the strong tendency to the affection of the second nerved 1 
not by extension through the commissure, but by an inde- J 
pendent symmetrical morbid process. This always proves J 
a general cause. Occasionally the chiasma is invaded. Thd^l 
part of the nerve diseased differs, and with it the affection \ 
of sight varies. Probably, in some cases, the affection com 
mences at tlie chiasma, and simulates compression by i 
tumour. "When the process is far back, no signs of inflam- J 
mation may he seen within the eye, or only such as are slighln 
and equivocal, but atrophy slowly supervenes. 

There is often much pain — for the subjects are commonl;^! 
prone to neuralgia. As a rule other orbital nerves escap< 
contrast to the rheumatic cellulitis and perineuritis mentioned;! 
above (p. 182). 
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Lead Poisoning. 

The eye is occasionally affected in lead poisoning, apart 
fi-om the effects of induced kidney disease. It may suffer iu 
three ways. There may be (1) amblyopia, usually trauaient. 
without ophthalmosGopic changes ; (2) atrophy of the optic 
nerve ; (3) optic neuritis. 

The occurrence of blindness in lead poisoning has long 
been known. Some well-marked cases were published by 
Duplay in 1834.' In what v. Graefe called " the pre-ophthal- 
moscopic period," tlie transient amblyopia attracted, however, 
more attention than the graver forms of affection, so that 
Tanquerel des Planches spoke of the amblyopia as almost 
invariably passing away. Optic nerve atrophy in lead 
poisoning was first described by Hirschler in 1866," and 
optic neuritis by Meyer in 1868.' Attention was, however, 
especially called to the affection by the publication of an 
important series of cases by Hutchinson in IBTl.-* 

(1.} The transient amblyopia, without ophthalmoscopic 
changes, is usually sudden in onset, and may he complete- 
It has been observed in some cases of acute saturnism after 
but short exposure to the exciting cause. It commonly soon 
passes away, and is probably due to a direct effect of the lead 
on the nerve centres, analogous to the temporary amaurosis 
of uraemia and diabetes. In one case recorded hyPano there 
was, for some months, a periodical transient failure of sight 
at the same hour each day. 

Hemianesthesia has been observed (chiefly on the Con- 
tinent) in consequence of lead poisoning. It is apparently 
of functional origin, and may be due to tlie same mechanism 
as the transient amblyopia. The two coincided in a remark- 
able case which has been recorded by Landolt,* although in 

I " Arch. Geu. de MrSd.," 1834. 

< "Wien. Meii. Wocbenacbr,," 1S66, Noa. S uid 7. Itu not ess; to My, 
from the acconiit of the cue, whether nenritia van present ot not. The 
disc is a[iokeii of aa 1>eing grey and hsring IcMt its tranipBrsnay. 

' '■L'UiuonML-d.,"No. 78. 

* " Ophth. Hogp. Rep.," vol. viL p. 6, 

* " Ann. d'OoulutiquB,'' vol, Ixxxiii, Uarcb, 1880, p. IfiB, 
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this case it ia very doubtful whether the symptomB were due 
entirely to functional disturbance. Hemiplepc weakness, 
hemianiesthesia, and amblyopia came on together. The loss 
of power lesBeued, but the loss of sensibility and affection of 
sight persisted. Six months later, the field of vision of the 
eye on the affected side presented alight peripheral limitation 
and a central aeotonia with complete loss of colour- vision. 
The other field presented two concentric annular scotomata 
with partial loss of colour- vision, blue, violet, and yellow being 
lost, red and green not lost. Acuity in each was reduced to 
counting fingers. The discs were merely greyish red in tint, 
the veins lai'ge. The application of an electro- magnet is said 
to have restored sensibility to the side, to have restored colour- 
vision, and to have improved acuity, but the scotomata re- 
mained tillthepatientresumed hie work and was loBt sight of. 

Stood ^ has published several crises where there was pro- 
gressive concentric contraction of both fields, both for white 
light and for colours. Sometimes there was slight neuritis. 
Central scotoma was present in a few cases only. 

(2.) In amblyopia of long duration it is common to find 
the signs of atrophy of the optic nerves. The discs are sharp- 
edged, pale, and often greyish, the arteries small. It is 8£iid 
that the atrophy may be from the first unattended by vascular 
changes (Homer). In a considerable number of cases, how- 
ever, which have been seen in an early stage, a condition 
of simple congestion of the discs has been found. The tint 
is uniformly red, with softened edges, with little or no 
swelling. Gradually the redness fades, and a reddish-grey ' 
atrophy results, often with distinct white lines along the 
narrowed vessels. Sight has been much affected in all the 
recorded cases, the acuity of vision impaired, and the field 
presenting a central or peripheral defect. The loss commonly 
progresses until even quantitative perception of light may 
be lost. This congestive atrophy is usually double, but, as 
a case recorded by Hutchinson shows, the affection of one 
eye may precede that of the other. 



" Arch, f, OpUh.," 1SS4, iii. p. 21G. 
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lally cases of lead poiaoning present much 
more pronounced inflnmmatory changes^ — oonaiderable papil- 
litis with swelling, obscuration of the edge of the disc, 
concealment of vessels, and hsemorrhagea, especiftUy at the 
margin of the swelliug. The arteries beyond the swelling 
are commonly narrow ; the veins may he distended or of 
normal size. An instance of this form of neuritis is shown 
at PI. VII. 6. The affection is almost always double, and 
usually entails considerable amblyopia. There is reason to 
beheve, however, Ihat shght degrees of neuritis are not 
uncommon in lead poisoning without any affection of sight. 
I have seen one such case, and the general use of the oph- 
thalmoscope in medical practice will probably show it to he 
not an infrequent oecurreuce. Pronounced neuritis may 
subside into atrophy having the characters of "consecutive 
atrophy," leaving a dull-white, full-looking disc, with narrow 
arteries. Or the neuritis may clear and sight he recovered. 
In a case recorded by Schrooder, there was well-marked 
papillitis with hiemorrhages, without any pronounced cerebral 
symptoms, although there was some palsy of both sixth 
nerves- There was no central scotoma. Kapid improvement 
occurred imder treatment. It is important to remember 
that the affection of sight in these cases may be in part due 
to the direct effect of the lead on the nervous system, which 
has been already mentioned. This is the more likely when, 
as in many recorded cases, loss of sight comes on suddeuly. 
The transient amblyopia, mentioned above, has been noted 
in association with neuritis ' as well as with normal ophthal- 
mosoopio appearances. 

These ocular changes commonly occur in chronic cases of 
lead poisoning, which have presented toxic symptoms for 
some time, often for years, previously, and they may coin- 
cide with an increase of the other symptoms. It must he 
remembered, however, that the manifestations of lead are 
very irregular, and any one may be absent or may alone be 
present. In cases of very recent intense lead poisoning, 

i Cliiiique, aiiJ ijuoteJ hy 
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toxiu amblyopia and ueuritts are appareutly more oommoiL' 
than atrophy. A case in wliicli neuritia, goiug on to atrophy, 
ocourreJ in a girl of seveuteen, after four years' work in a 
type foundry, has been recorded by Hirschberg.' She suf- 
fered also from various nerve- troubles. 

In many cobub of lead poisoning the ocourrenoe of neuritis 
ooinoides with symptoms of cerebral diiiturbanoe, headadie, 
ooniiilsions, deliriiun,- &o. The ease figured in PI. V±l. 9 
preBsuted, at the same time as the neuritiB, much mental 
distnrbanee, and both symptoma passed away together. In 
a fatal case of this description, recorded by li. Atkinson,^ 
there were no naked-eye changes in the meninges or brain, 
but lead was found in it in quantity equivalent to five grains 
in the whole brain. This association of cerebral disturbance 
with optio neuritis in these cases is probably more than a 
coincidence, and the analogous fact as regai-ds albuminurio 
neuritis (p. 222) may be borne in mind. 

The diagnosis of saturnine atrophy and neuritis rests 
especially on the recognition of the signs of lead poisoniug, 
the line on the gums, the occurrence of gout, of oolio, of 
wrist-drop, and the presence of amemia. It is only by theee 
symptoms that the neuritis can be distinguislied from that 
of primary encephalic affections. The possibility of a renal 
neuritis in cases of lead jTOisoning must be home in mind. 
It is highly probable that in at least one published case the 
retinal change was due to the albuminuria rather than to the 
lead. Albuminuric retinitis is not uncommon in oases of 
chronic lead poisoning of long duration. "Again, an intra- 
cranial syphilitic growth may coexist with lead poisoning, 
and give rise to ocular symptoms, and as the ordinary treat- 
ment for lead poisoning may cause the disappearance of the 
syphihtic lesion, the error of attributing the ocular conditions 
to the toxic iulluenoe of the lead may very easily be made. 

' "Arch. f. AugotiltraiilcheiWu," 1879, p. 9. 

' This is ao old i>bs>^rvatioa. Tamiuerel dcs Planoh«s described 
amauruau aa the accompaniment of onccpfaalopathia and colica satumin 
stated that in cases of this kind no material change is to be found 
brain ("Traite des HaL de Plamb.," 1S39, torn. ii. jip. 211 and S3G), 

• " Lancet," 1878, i. p. 781. 
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e prognosis in all forma of change in the optic disc mu«t 
bo cautious. It is least grave in the ease of toxio amblyopia, 
next in cases of pronounced neuritis, especially of acuta 
course, leas so in cases of chronic congestive change, and in 
pronounced atrophy it is very unfavourable. Of fourteen 
cases of various forms, collected by Lespille-Moutai'd,' nine 
progressed to blindness. 

The treatment is essentially that for the general state, 
but local applications, leeching and counter-irritation, have 
appeared useful in some cases. 

Chronic Alcoholism. 

Atrophy of the optio discs, sometimes of one only, some- 
times of both, is occasionally met with in the subjects of 
ohponio alcoholism, to which it is apparently due. It is said 
to occur especially in sedentary diTuiers, to be more com- 
mon on the Continent than in this country, and to result 
from spirit-drinking rather than from wine. Hence, accord- 
ing to Rominee,- it is much more common in the north of 
France, where much cheap brandy is consumed, than in the 
wine- producing districts of the south, Amblyopia may 
precede any ophthalmosoopio change, and is characterized by 
a central dimness or defect (Forsfer), very similai' to that 
met with from tobacco," but said to be more exactly central 
(Hirschberg). Before there is recognizable defect for white 
light, a defect for red may be discovered, extending from the 
fixing point to the blind spot and a little beyond each. To 
detect it in alight cases the ordinary colour tests do not 
suffice, since the coloured object should not be more than five 
millimetres in diameter. Extensive loas of vision for certain 
colours, as green and violet, has also been described by 

' "Thfese Je Psris," 1878. ' " Reciieil il'Ophtli., ISSl," Noa. 1, 2. 

^ It ihould be retD&rked that the evni[>toius hero •lL>scnliei] (in accordkuce 
with tlie opinion of most antbaritiM) u due to alcohol, are behoved bj ^me 
to be met with onlj in dnnkera who are amolcers, and to be really due to 
tobaccs. See Nettloihip, " St. Thomas's Hosp. Re]..,'' 1870. If the fact is 
true that smokers who ilrink salTer lesa fruin tobaceo aiiibl^popia Ihaa rio 
ahatainen from alcohol, additions! doubt is thereby oast on the iuQuence oC 
lh« Utter in causing the same symptoms. 
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(jalezowski as a s^nnptom of retinal anadsthesia, in some cases 
of chronic alcoholism. It is probable, indeed, that the per- 
cejition of green is commonly lost as well as that of red, both 
colours appearing grej.^ 

A stage of congestion, before the onset of the atrophy, has 
been described by Allbutt and others. The appearances were 
generally those already described as " Simple Congestion '* 
(p. 44), imiform redness of the disc, with softened edges. 
The disc gradually becomes paler, and ultimately passes into 
white or grejash atrophy, often with small vessels. TJhtho£P 
examined a thoiisand cases of severe alcoholism in inmates of 
asylums, and foimd that 13'9 of these suffered from patho- 
logical whiteness of the temporal half of each disc, with a 
central scotoma in every case. He foimd this condition in 
only one out of a hundred apparently healthy men, whom 
he selected for comparison. Moreover, Moeli^ has stated that 
he has detected changes in the optic disc in 15 per cent, of 
the cases of delirium tremens examined by him. When 
the condition of the nerve has been ascertained by micro- 
scopical examination, granular degeneration of the nerve 
fibres has been found in some cases. Out of seven cases 
examined post-mortem by TJhthoff, two showed distinct 
interstitial neuritis, with marked increase of the connective 
tissue. The changes were most distinct just behind the 
globe, and did not extend far back. I believe that con- 
gestion, sometimes with slight oedema, is occasionally to be 
recognized in the cases of clironio alcoholism. It is, no 
doubt, an analogous condition to that change in the meninges 
which leaves the thickening and opacity often to be found 
after death. 

The progress of the atrophy is slow, and the prognosis 
better than in many other forms; considerable good being 
effected, especially in the pre-atrophic stage of amblyopia, by 
strychnia and tonics. Complete recovery of vision may take 
I)lace, although the pallor of the disc continues.* 

» Nucl: "Ann. d'Oculiatique," Sept. 1878. 

« "Ophth. Rcv.,"viL p. 100. 

» " Neurol. Centralbl.,*' 1884, p. 260. 

* Beny : "Ophth. Rev.," iii. 1884, p. 101. 
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a a fatal oaae of aloohoUem, Lawford found during life 
wideapread cloudiness of the retina, with normal discs, and 
without any central colour scotoma. After death the retina 
of one eye was examined by EdmundB' and himself ; there 
was oedema of the nerve-fibre and ganglion-oell layers, and 
in the outer nuclear layer there were spaces, filled with a 
clear effusion, between the Miillerian fibres. In a case of 
severe alcoholic paralysis related hy Ord,' well-marked 
double retinitis was foirnd, with white patches. 

In acute alcoholism, ophthalmoscopic changes are not 
commonly present. In one oaae Jager found a condition 
of diffuse retinitis, with numerous htemorrhages, in a patient 
suffering from delii-ium tremens. This was undoubtedly an 
exceptional oomplication, but we need more facts regarding 
slight changes. 

Tobacco Poisoning. 

The occurrence of defective sight from tobacco smoking 
was described in 1854 by Mackenzie, who was inclined to 
attribute most eases of amaurosis to this cause. The subject 
attracted little attentiou until Hutchinson,' in 1864, brought 
forward facts to show that amblyopia, accompanied by slight 
ophthalmoscopic changes, often results from this cause, while 
Fdrst«r* and Hirsehberg^ have demonstrated that the 
affection of sight uniformly presents special characteristics. 
The relation between these symptoms and tobacco smoking 
has indeed been doubted by some writers, but must be 
regarded as now among the best established facts of 
ophthalmology." 

Fnrster has remarked that the sight suffers from tobacco 

' "Trans. Ophth. Soc.," ix. 1S89, p. Vil. 

■ •■Uncet," Feb. H, 1838: see also Sharkey, " Trsna. Path. Soc-. of 
tonU.," 1889, p. 359. 

■ "Load. Hosp. Hep.," 1884: aee abo '• Mod.-Chir. Trans.," 1887; 
" Ophcb. fioep. Rep.," 1871 and 1876. 

* Gn«fe n. S»eiii«ch's "Hamlbttoh," vol. vii. p. 201. 

» " DeutMhe Zeitachrift f. Prakt. Med.," 1878. 

' For an sxcellsnt rtiumi of what ia knavn ou the subject, see Nettleship's 
" Nolei on the Diagnosis of Tabacca Amblyopia," "St. Thomu'i Hoap. 
Rep." 1379. 
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generally between thirty-five and sixty-five years of age, 
and believes that tobacco is not so well borne during the 
second half of life as during the period of full vigour. 
Several of Hutchinson's cases, however, were under thirty. 
Mental trouble, with its accompanying sleeplessness and loss 
of appetite, seems often to be the determining cause of the 
poisoning in men long habituated to the use of tobacco, and 
that even where there is no history of a recent increased 
indulgence. It has been thought that the disease occurs 
more frequently among abstainers from alcohol than among 
those who take alcohol, and some facts mentioned by Nelson^ 
seem to show that in the latter the affection may come on 
more slowly. 

The failure of sight is gradual and usually equal in both 
eyes, imaccompanied, as a rule, with headache or other 
cerebral symptoms. It is nearly always more marked in a 
bright than in a dull light. The characteristic of the failure 
is the presence of a defect in the centre of the field of vision, 
a " central scotoma," transversely oval or oblong, extending 
from the fixing point to the blind spot, and often embracing 
both. It is a relative, not an absolute scotoma; there is 
dimness, not loss, of sight, and the failure is greater for 
certain colours (green and red) than for white. If the defect 
is slight, the coloured object must be of small size in order to 
detect it. The scotomata are symmetrical, or nearly so, in the 
two eyes (see Figs. 60, 61, p. 126), and seem to begin most 
commonly at or near the fixing point (Leber, Treitel, Nettle- 
ship). Nelson, however, has described a case in which the 
scotoma siirrounded the blind spot and the fixing point was 
free. The variations in the exact limits of colour fields in 
different individuals and with different degrees of illumina- 
tion render it uncertain whether there is a i)eripheral 
limitation of these fields; such limitation is certainly not 
always present, but probably may be in severe cases (Treitel, 
see also Fig. 59, p. 126). The symmetry of the scotomata 
is anatomical, not fimctional, and indicates a morbid process 
in the orbital portions of the optic nerve, doubtless in its axis 

1 " Brit. Meil. Jour.," 1880, ii. p. 774. 
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(see p. 123). Sometimes a stage of simple congestion, a 
" hazy disc," slight uniform retlnesa, with soft edges, without 
noticeable swelling, may te the fii-st change. In exceptional 
instances, slight papillitis, with a few small retinal hfemor- 
rhages near' the disc, has been found; in these cases the 
failure of sight has been unusually rapid, and there has been a 
history of recent great excess in tobacco. Later there is a 
slight degree of atrophy. 

The treatment consists essentially in the removal of the 
cause. Tonics and hypodermic injections of strychnine are 
also of use, especially in the pre-atrophic stage. Hutchinson 
believes the prognosis in most cases to be good, three-fourths 
of his cases having recovered, or presented great improve- 
ment in sight. Age does not render the prognosis worse. ^ 



Quinine. 
Quinine in large doses may cause complete temporary 
amaurosis. Many well-marked cases have been recorded.* 
The amount of quinine which caused the symptoms varied 
from a minimum of 80 grains in thirty hours, to a maximum 
of 1,300 grains in three days, In most of these cases the 
quinine was given for malaria, but that the affection of sight 
was due to the former, and not to the latter, is proved by the 
definite and peculiar character of the symptoms, and by the 
fact that, in some other cases, the patient was not suffering 
from any disease, and the quinine was taken by accident. 
In all the cases the loss of sight was at first complete, and was 
associated with loss of hearing. The deafness soon passed 
away, usually in twenty-four hours. The blindness con- 

' Foi mnch riio&ble inronnatioa on this Bubject, the reader is referred to 
the "Eeporl on Tosic Amblyopia," "Trans, Ophth. Soc.," vol. vii. 1887, 
p. 85. 

' Qiacomini ; " Ann. Dnivora. di Mod.," 1841 ; (iraefa : "Arch, t Ophth.,'' 
iii. pt. 2, p.3G6;fiousa: "Archives of Ophthalmology," voL iiL p. 3, and 
ix. pt. 1 ! Gmetiiogt ibid. toI, i. pt. 1, p. 81 ; Vorhios; "Trans. American 
Med. A«aoc.," 1879; Michel: "Archives of Ophthalmology," i. pt. 1, 
p. 102 ; and Enapp : ibid. x. pt. 2, p. 220. The lut paper uontains a very 
full (iiscuiBioQ of the lubject. See also papers by Browne, "Trans. OphLb. 
8oc.," vol. vii. p. 1S3 (nith references to previously recoriled i:ascs|, and 
Netlleship, iu aiiue volume, pp. 218, 219. 
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tinued for a longer time, which varied according to the dose. 
Central vision returned to the normal in a few days, weeks, 
or months, but the peripheral vision continued lost for a 
very long time. This contraction of the visual field after 
the return of central vision seems to be invariable, and the 
restricted field is usually transversely ovaL Colour-vision is 
also impaired. The pupils are dilated, and during total 
blindness are irresponsive to light, but act to accommodation 
(Gruening). The ophthalmoscope has shown pallor of the 
disc, and in all cases a remarkable diminution in size of 
the retinal vessels, which may be reduced to threads, and 
emptied by the slightest pressure on the eye. A cherry-red 
spot at the macula has been noticed (Ghruening). Vorhies 
found the choroidal vessels also empty. In the case of 
Giacomini, where three drachms were taken at a single dose, 
there was loss of consciousness at the onset. In all cases 
a considerable degree of recovery has ultimately occurred. 
In the most severe case (Michel), in which seven drachms of 
quinine were taken, there was no improvement for several 
months, and it was thought that sight was permanently lost; 
nevertheless, fifteen months afterwards acuity of vision yas 
nearly normal, although the fields were much restricted. 
The vessels had increased in size, but were still much below 
the normal. Hecovery in six weeks has followed a dose of 
five drachms. Whilst the symptoms are passing o£E, relapses 
may be produced by insignificant doses of quinine. 

Bisulphide of Carbon. 

Bknlphidc of carbon was the apparent cause of a "peri- 
neuritis," ending in partial atrophy, in a case recorded by 
Galezowski.^ Atrophy of the optic nerves is also seen, not 
very rarely, among the workers in india-rubber factories, 
in which bisulphide of carbon is used. A special committee 
of the Ophthalmological Society (consisting of Messrs. 
Frost, Gunn, and Nettleship) was appointed to investigate 
this form of toxic amblyopia, and in their very valuable 

1 Galezowiki : " Dei Amblyopies et Amauroses Toxiqnes," p. 141. 
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report' on the whole subject they tabulate twenty-four cases 
of amblyopia coming on after the development of other 
symptoms indicating great depression of the whole nervous 
flystem. In most cases examined there was a distinct central 
colour-Bcotoma, and the ophtlialmosoope showed pallor and 
blurring of the edge of the optic disc, with loss of trans- 
parency of the retina for some distance from the disc. 



Other Poisons. 

Siltmr poisoning is said to be accompanied by amblyopia, 
in addition to the other symptoms of argyria. No ophthal- 
moscopic changes have, however, been recorded, but silver 
has been found in the eyeball {sclerotic slieath of the optic 
nerve, &c.), by Reiraer, deposited in small round granules. 
The effect of silver is closely analogous to that of lead. It 
may, as I have seen, lead to wrist-drop, gout, and albumi- 
nuria, and it is therefore highly probable that the same 
ocular changes may, in some oases, result. 

In mercurial poinoniiuj amblyopia has been observed ; in 
one case optic neuritis existed,- and in another optic nerve 
atrophy.' Of ocular changes in copper and phosphorus 
poisoning nothing is known. 

Salicylic add may cause amblyopia, but without changes in 
the fundus oculi. The same effect has been obseiTed from 
salicylate of soda.^ 



ACUTE GENEEAL DISEASES. 



Loss of sight has been many times observed during con- 
valescence from typhus fever,^ and subsequently atrophy of 

' "Truia. Ophth. Sm.," vol. v. 1885, p. 167. 
' Sqti»rt; "Oplith. Hosji. Rep.," vi. p. B4. 

* Ualezomiki : " Dea Amblyopies el Amauroses Toxi'^ueii, p. 141. 

• Gatii : " Uaz. Jegl. Ospital," 1880, i. i. 

' In a coDHiilerable number of tha c^aeu ret'onlnd abroad it is lioubtt'ul 
whether the disease was typhoa or typhoid fever. The cases on wliicli the 
n the text are founded appear to have been true typhus. 
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one or botli optic nerves has been found. In some of these 
cases there have also been cerebral symptoms, as in a case 
recorded by Benedikt, in which left hemiplegia was accom- 
panied by atrophy of the right optic nerve. In such oases, 
probably, the atrophy was the result of a cerebral lesion. In 
other cases there were no symptoms except those in the eye, 
and a primary affection of the optic nerve appeared to have 
occurred. In some cases these ophthalmoscopic changes have 
been those of simple atrophy, but in others, where the 
affection of sight was first noticed during convalescence,, 
optic neuritis has been found.^ In a case at Great Ormond 
Street Hospital, marked papillitis was found by Penrose and 
Gunn (luring the height of the fever. Of the origin of the 
neuritis nothing is known. 

T^THOiD Feater. 

The occurrence of amblyopia and amaurosis during conva- 
lescence from typhoid is well established,* although rare. It 
may or may not be attended with ophthalmoscopic changes. 
In the latter case the prognosis is favourable ; the affection 
usually passes away in the course of two to eight weeks. 
The form of amblyopia varies ; ana>sthesia of the retina has 
been obsen'cd by Leber, and an annular defect in the field 
by Hersing. 

When ophthalmoscopic changes have been observed, there 
has been simple atrophy, single or double, without preceding 
inflammation ; or double neuritis may be present, ending in 
atropliy, partial or complete, or less commonly in recovery. 
Hutchinson has, for instance, recorded^ the case of a boy 
wlioso sight failed at three years and a half, two to four 
weeks after a fever with diarrhoea and headache, a sister 
having suffered from similar symptoms at the same time. 
Symmetrical neuritis was foimd. and ten years later white 

» Teale : " Med. Tinits and Gazette," May 11, 1867. Chisholm : "Ophth. 
Hofip. Rep.,'* vol. vi. p. 214. 
- Nothnaffel : " Dcut. Arch, fiir Kl. Med.," 1872, ix. p. 480. 
* **Ophth. Hosp. Rep.,** ix. p. 125. 
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atrophy with Hmall vessels. The neuritiB is bo rare that 
Leber siiggestB, as Stellwag v. Carion had suggested long 
before,' that the cases in which it is found may really 
have been cases of meningitis which have been mistaken 
for typhoid fever — an error not very rare. It must be 
remembered, however, that neuritie does oceasionally follow 
other acute specific diseases. It has been thought that 
the cases accompanied by hypertcmia of the discs are cases 
complicated by meningitis ; but meningitis, except as 
secondarj- to suppuration in the ear, ia exceedingly rare 
in typhoid fever. Sir Wilham Jenner has informed me 
that he has never seen it. It does not appear from Dr. 
Murehison's work on Fevers, that he had ever met with 
a case. To infer meningitis in consequence of extreme 
delirium or coma is certainly not warranted by pathological 
facts. 

Extreme narrowing of the retinal arteries, on both sides, 
with pallor of the disc and loss of eight, was found hy 
Heddaens" iu a case of great emaciation after typhoid. On 
good food the arteries regained their normal size, but the 
disc remained pale, and sight did not improve beyond ^. 

CTalezowski ^ and Snell * have observed emboHsm of the 
central artery of the retina during convalescence from 
typlioid. 



IiELAP,siN(i Fever. 

It is well known that extensive intra-ocular inflammation 
is apt to follow relapsing fever. Trompetter* found it in 
21 out of 325 cases, or six per cent. There was inflammation 
of the choroid and ciliary body with hypopyon, but without 
iritis. There were also opacities in the vitreous, amblyopia, 
and limitation of the field. Its origin is doubtful. Throm- 

1 " Ophthilmologie," Bd. iL Abt. I. IS.^.i, p. 66a. 

' "Monabibl. fiir Aogenheilk.," Aug. 186S. 

' "Trsitu Iconogrnphiqne, " p. 188. 

' "Ophth. Rav.,"!, p. 403. 

• "Klin. Monatsbl.," April, 1890, p. 123. 
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bosis in vessels or embolism from the spleen has been assumed 
as its cause (Blessig, quoted by Trompetter). 

Measles. 

Amblyopia, without ophthalmoscopic changes and ulti- 
mately improving to the normal, has been seen, as a sequel 
to measles, by v. Qraef e and Xagel ; in some cases accom- 
panied by cerebral sjinptoms, convulsions, and sopor. Nagel 
has also met with three cases of optic neuritis after measles, 
but in the epidemic in which they occurred there were many 
cases of meningitis. In three other cases lately recorded 
by Wadsworth^ there were also symptoms of meningitis. 
Dr. Stephenson * has recently reported a well-marked case of 
optic neuritis after measles, without any symptoms indicative 
of meningitis. The observation is valuable, since the eyes 
were examined shortly before the attack, and the fundi found 
normal. The discs have become paler than formerly, Dr. 
Stephenson writes, but are not completely atrophied, and 
there is still good vision. As Forster remarks, the conunon- 
ness of the disease, and the rarity of affections of sight in it, 
show that the connection between the two cannot be a very 
close one. 

Scarlet Fever. 

The frequency with which renal disease accompanies and 
succeeds scarlet fever renders affections of sight not very 
rare consequences of the disease. Occasionally, however, 
they arise independently of any renal disturbance. 

Ursemic amaurosis is common in scarlatinal dropsy. It 
comes on suddenly, when the renal disease is at itfi height, is 
commonly complete, double, unattended by ophthalmoscopic 
changes, and passes away. Occasionally, cerebral symptoms 
accompany it — convulsions, and, in rare cases, hemiplegia, 
from a cerebral thrombosis or embolism, which persists 
after the cessation of the convulsions, and the return of 
sight. 

1 '* IkwtoD Med. and Surg. Jounial/' vol. ciii. p. 636. 
« '* Trans. Ophth. Soc.," voL viii. 1888, p. 250. 
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Neuro-retinitis has, however, been observed to succeed 
scarlet fever wheu there has been no renal disease or albumen 
in the urine. Betke' has recorded a ease in which there was 
great dininesa of sight seventeen days after desquaniation. 
There was no albuminuria, but a marked neuro-retinitis was 
found on ophthahnoscopio examination, less developed in the 
right eye than in the left. There was no sign of meningitis, 
past or present. The neuritis entirely disappeared, and sight 
was restored in eight weeks. A similar ejise has been 
recorded by Pfliiger.^ A child, ten years old, became blind 
three weeks after an attack of scarlet fever, the loss of sight 
being complete at the end of three or four days. During 
the fever there hod been considerable headache. When sight 
was lost, double papillo-retinitis was found to exist. The 
arteries were narrow and tortuous, with slight pulsation ; 
the veins were dilated ; there waa considerable swelling, and 
some bteraorrhages existed. A month later sight had much 
improved, but four months after it waa not quite normal, and 
the neuritis had not entirely subsided. The urine through- 
out waa free from albumen. In a case recorded by Hodges^ 
the loss of vision was due to embolism or thrombosis of one 
retinal artery. The amaurosis was complete and permanent 
in the affected eye. 

It is not uncommon to meet with atrophy of the optic nerve 
after scarlet fever, and the atrophy may have all the aspects 
of a consecutive atrophy. It has been observed in association 
with the symptoms of a local cerebral lesion, hemiplegia, &c. 
(Loet), but in some cases has occurred alone. Two remarkable 
eases have been recorded by Bayley,^ in which, in two sisters, 
sight gradually failed some months after an attack of scarlet 
fever, without albuminuria or dropsy. One became blind 
and idiotic, and the other epileptic. The tint of the optic 
discs was "pale but not the bluish-white of atropliy," and 
the fundus in each case showed accumulation of pigment. 



' " MoDBtsbl. rOr Augenheilkutide," f!d. \ 

' " Arch. f. Ophth.," ixW., pt. 2, p. 180. 

' "Ophth. Rev.,- iy. p. 296. 

• •■L«iicet,"Sepl. 15, 1877. 



i. 1889, p. yOl. 
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It must be remembered that an intense albuminuric 
inflammation may leave partial atrophy of the optic nen'e. 

Variola. 

Leber has observ'ed diffuse neuro-retinitis in variola during 
the stage of drying of the eruption. In a case which came 
under my own observation, atrophy of one optic nerve 
appeared to have succeeded small-pox. (See Case 60 in 
previous editions.) 

Acute Rheumatism. 

Acute rheumatism is not usually associated with any 
changes in the fundus oculi. Embolism of the cerebral 
arteries sometimes, though rarely, occurs duiing the course 
of an attack, but embolism of the retinal arteries has not, I 
believe, been observed except as a late sequel of the resulting 
endocarditis. Schmidt once observed irido-choroiditis (such 
as is common in relapsing fever) after an attack of acute 
articular rlieiunatism without endocardial complication.^ 

Malarial Fevers. 

Changes in the fundus oculi are present in some cases of 
malarial fever; rarely in the intermittent of this country^ 
but not uncommonly in the severer forms of malarial fever, 
especially in tropical climates. Poncet,*^ for instance, found 
changes in ten per cent, of the cases of malarial cachexia 
in Algeria. The changes which have been observed consist 
of retinal hemorrhages, neuro-retinitis, and atrophy of the 
optic nerve. 

Haemorrhages may occur without other change, sometimes 
in the posterior segment of the eyeball, sometimes chiefly 
in the ciliary region (Poncet). Three instances of retinal 
haemorrhages in ague have been recorded by Stejjhen 
Mackenzie.^ One was a young man, aged twenty, who had 

1 *'Ar(.li. f. Opbth.," IJ«1. xviii. 

•^ **Aiiii. (rOculiatique," May, 1878. 

' lu a pai)er on '* Retinal HaMnorrha^'es and Mclan;vn)ia as Symptoms 
of Ague/' *'Med. Times and Gaz./' 1877. I am much indebted to Dr 
Mackenzie for the woodeutts from his paper. 
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one attack of ague on his way home from luilia, and a severe 
paroxysm immediately after his arrival. The attacks recurred 
daily for a fortnight, when he came under treatment, and 
numerous retinal haemorrhages were foimd, most niunerous 
near the disc, chiefly along the course fif the larger vessels, 
espeoially arteries, which they in places obscured (I''ig- SU). 
Sprinkled about the fundus, and most numerous near the 
diso, were many small round hright spots, resembling pin- 
holes pricked in a piece of paper held up against the light. 




L 



The retinal vessels were of normal size, and their sheaths did 
not appear thickened These hiemorrliages were carefully 
observed day by daj and were seen to fade away gradually ; 
and, ae each died awai it left to mark its former situation, 
one of the shiny white sjiots ut which mention lias been 
made above There was no albuminuria or other symptom 
of Blights disease The spleen was large The blood at 
first contained mufh pigment but after the first few days no 
more could be found 
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In two cases, at the Seamen's Hospital — s mtai, agedl 
twentf-niue, with quotidian ague, and another, aged eighteen, 
with tertian ague — haemorrhages were found ; in the former 
case, nuineroae. large, and superficial, lEAving white patches. 
One was paler in the centre than in the periphery (Fig. 81). 
They quioklr disappeared. Neither of these patients had 
melanaemia. In several cases subsequentlv examined, no | 
haemorrhages were found. 

Hsemorrhagic retinitis has also be*^n met with by von 




Kties.' One patient, who had suffered from ague for a week 
only, had an extensive hiemorrhage into the ritreous. The 
intermission had been arrested by quinine, and the first 
freedom on the day of periodical recurrence was accompanied 
by the hiemorrhage. 

Ponoet observed, in Algeria, besides biemorrhages, peri- 

jiapillary cedema and even considerable neuro- retinitis. He 

Eilsu found, in the retinal and choroidal vessels, large cells 

An-h. f. 0[ihth.,"vo!. iiiv. pt. 1, p. 159. 
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containing leucooytes and pigment. Neuritis has also been 
Been in one case by Ghtlezowski,' and in two by Uammond,' 
unilateral, with stellate deposits of pigment in the retina 
following the course of the vessels. 

Atrophy of the optio nerve has also been observed to 
succeed malarial fever. It is very rare, however, as a 
consequence of the intermittents of temperate climates, 
although a few cases are ou record. After the sever© 
malarial fever of hot climates it is not infrequent. Several 
cases are narrated by Q-alezowski ' and by Bull,' The disc is 
white, the vessels are small, and the field of vision is greatly 
restricted- The pathology of the retinal changes is still 
obscure. The retinal hfiemorrhages have been ascribed to 
pigmentary embolism, but they are, as Mackenzie has shown, 
to be foimd when there is no melaniemia. Poncet attributes 
them to the blockade of minute vessels by leucocytes. Th© 
atrophy was ascribed by Galezowski to pigmentary embolism. 
It Beems possible that the atrophy may be the result of such 
neuro-retinitis as is described above, and which, damaging 
sight only during the stage of atrophy, attracted no attention 
during its acute stage. 

Two remarkable cases which have been recorded by 
Ramorius,* suggest that spasm of the retinal vessels may be 
a consequence of malarial poisoning, The chief symptom 
was periodical amblyopia, and during one of the attacks the 
optic discs were pale, the retinal arteries were fihform and 
almost bloodless, and the veins were scarcely perceptible. 
At the same time there was great congestion of the face and 
ears, and a sensation of heaviness iu the head. Each attack 
was attended with a sensation of coloured circles moving 
from the periphery of the field towards the centre. In the 
intervals between the paroxysms the appearance of the fundus 
oculi woa normal. Bromide of potassium had no effect, but 
quinine quickly cured each case. 

' " Traite Iconogripliirjue," p. 190. 

» "Tf»n«. Amerion Stfurological Society," 1375. ' Loc. tit. 

* " American .lourn. of Med. Scienco," 1877, p. 403. 
■ "Annali ili OtUlraologia," 1877, pt 1, uvl "Ann. d'OoulUl.," vol. 
Uxxii. p. EOO. 
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Purulent affections of the eve 'choroiditis,^ iritis, ic.) such 
as are seen in prsemia, have been described in intermittenl 
fever, but are extremely rare, and some doubt may be felt 
regarding the diagnosis of the original disease when it is 
remembered how closely some cases of pyaemia simulate 
intermittent fever. Even the influence of quinine, on which 
diagnostic weight is often laid, is not entirely conclusive.- 

Erysipelas. 

Erysipelas of the face is sometimes followed by loss of sight 
and by the signs of atrophy of the optic nerve (v. Graefe, 
H. Pagenstecher, Hutchinson, and others). It is produced 
by the extension of the cellulitis into the orbit, and the 
resulting damage to the trunk of the optic nerve by invasion 
or pressure. V. Graefe has pointed out that there is com- 
monly some exophthalmos, but this may be very slight, 
and may bear no proportion to the subsequent damage to 
sight. In most recorded cases any symptoms suggestive 
of orbital cellulitis have escaped notice, probably from the 
difficulty of the examination. In one, however (that of 
Story ^;, there was permanent limitation of the ocular 
movements. The loss of sight often comes on rapidly. In 
one of Pagenstecher's cases amaurosis was complete at the 
end of fourteen days. Early observations of neuritis or 
neuro-retinitis have been recorded by Vossius and Lubinski,* 
and slight opacity of the retina has been seen by many 
observers. It rapidly passed into atrophy. Usually, how- 
ever, as s^x^n as the examination could be made, there has 
been pallor of the disc and remarkable narroxsing of the 
vessels, the arteries especially. Jager has recorded, for 
instance, a case in which an adhesion of the eyelids 

1 reunofl": " Ctntralbl. fiir Aiigenk.," 1879, p. 120. 

- For example, in a case of tliis kind described by Landesberg, in which, 
although <juinine cut short the allertion, abscesses fonned during con- 
valescence, in one toe and the foreann. 

» •* IJrit. Med. Journal," March 10, 1S78. 

* Lubinski: "Klin. Monatsbl.," April, 1878, p. 168; Til figer of Berne : 
•*AugcDkliuik IJericht" for 1877; and Virchow's •' Jahresbericht," 1878, 
vol. ii. i». 438. 
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required division with the knife five weeks after the ery- 
Bipelos; the optic disc was grey and atrophied ; one bmneh 
of tho eeutral artery and its TOirespanding vein were normal, 
the others reduced to lines with white bordera. In Story's 
case some arteries were hloodloss, and occluded veins were 
represented by dark rai Hating lines. 

It is probable that thnmiboais in the central arierj' is not 
infretiuently the mechanism by which the effect is produced. 
Thus, August' found the ophthalmoscopic appearances similar 
to those in embolism (arteries either invisible, or, in places, 
ti-ansfonned into white lines), in a case in which the erysipelas 
caused orbital cellulitis, and in addition visible clotting in 
supra-orbital and frontal vessels ; he believes that tho organism 
penetrates the walls and causes inflammation and clotting. 
Knapp,* however, urges that the mechanism is compression 
of vessels in the orbit. In an early case he found the veins 
distended with stagnant blood. He quotes Panas, who found 
obliteration of the retinal artery. In a case observed by 
Nettleship, although the arteries were sniall they pulsated 
on pressure. It seems to me probable that the mechanism in 
those cases is not alwa_\-s the same. 

In one of Pageustecher's cases there was a central scotoma 
and also peripheral limitation of the field. Necrosis of tho 
nert'e, less comiileto at tho lamina cribrosa than farther back, 
was found by Nettleship.* Opacity of the vitreous and 
glaucoma have also been seen after erysipelas. 

Diphtheria. 

The defect of sight which so often follows diphtheria, and 
ia due to a paralysis of accommodation, is not attended with 
any ophthalmoscopic change. In rare ea^es, however, visios 
is defective, apart from the paralysis of aocommodation, and 
in such cases one or two observers {e.g. Bouchut) have found 
congefltion of the disc, simple or with oedema sufficient to 
veil the edges and even, in part, the vessels, and in very rare 

' ■■ Klin. Monatsbl," 1834, 4?. 

' " Arch. f. Aiigenkr.," 1884, i. 83, 

' "Trans. Palh. 8oc.," vol. rxxi. 1880, ji. 254. 
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cases an actual neuritis which may go on to atrophy. The 
atrophy may be unilateral, as in one case figured by Bouchut. 
This case, however, was accompanied with partial right 
hemiplegia and defe<:t of speech. The congestion and oedema 
are usually bilateral, but may be more intense on one side 
than on the other. I have also seen one definite case of 
primary atrophy after diphtheria. The patient was a woman, 
aged forty-one, AWth a family history of epilepsy. Shortly after 
the diphtheria .she suffered from numbness of the anns, from 
paralysis of the palate and of accommodation, and from double 
vision. AVith the exception of the diplopia these symptoms 
passed off ; but, a little later, slight weakm^ss of the right 
side developed and became pemiauent. Along with this 
there occurred progressive failure of sight, and two years later 
there was well-marked primary atrophy of the optic nerves* 
with consiJerabb' amblyopia. The pupils did not i*eact to 
light in the least, and but slightly to accommodation. There 
was nystagmus on looking to the left, and the upward 
inov«'nient of the eyes was completely lost. There wei-e 
no other .signs of tabes, and the knee-jerks were perfect. 

Parotitis. 

Transi<;nt dimness of sight nmy sut*<'ee(l mumps, and a 
coincident congestion of the i)[»tic nerve has l)eeu describe<l 
by Hating. 

Tonsillitis. 

In a case of tonsillitis v. Gracfe once saw signs of diminished 
l)loo(l-siipply to the retina accompanying 8u<lden loss of sight. 
The knf>wn relation of tonsillitis to rheumatism suggests tlie 
probability of embolism in this singular case. 

WllOOPLNG-CoTGH. 

1 Jlindncss has been observed to come on during the progress 
of whooping-cough, and in one case Knapp^ frmnd the discs 
white, and the retinal aiiories invisible in one eye and mere 

J *' Arch, of Ophihaliii. and Otol.,** voL iv. Xos. 3 and 4, p. 448. 
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lines in the other. The patieut was very weak, and Knapp 
suggests as esplanations, auiemia from cardiac weakness, 
or hcemorrhage into the nerve-sheaths. Landesberg ' also 
observed in one case symptoms of partial emboHsm, serous 
infiltration into the retina, slight swelling of the papilla, 
a red macula, thin arteries, engorged and tortuous veins. 
Two upper arterial branches were found to be permanently 
obstructed. In another case he observed ecchymoses in 
the retina. According to Loomis (quoted by Knapp), toss 
of sight generally ooours, in this disease, in children who 
are much prostrated, and who commonly die from lobular 
pneumonia. 

ClIOLEHA. 

In cholera v. Graefe found that, during (he state of collapse 
and cyanosis, the circulation in the smaller, and even in the 
raiddle-sized, arteries may apparently cease. When the 
weakness of the heart was moderate, the artery pulsated on 
slight pressure with the finger on the eyeball ; but when the 
heart was strong this oould not be well produced. If the 
heart was so weak that the radial ptilse could not be felt, and 
the second sotmd of the heart was inaudible, slight pressure 
on the eye caused emptying of the arteries ivithout pulsation. 
The veins were largo and dark, visible in the finest divisions. 
The papilla wa« of a pale lilac tint. 



Pyemia anh SEiTif.i-:MiA, 
The occurrence of a general inflammation of i 



i eye 



B of septiciemia of various kinds, " metastatic panophthal- 
mitis," has long been known, but it is only during the la^^t 
few years that the iise of the ophthalmoscope in medical and 
surgical practice has revealed the fact that shghter retinal 
changes are present in a large proportion of the severer forms 
of these ailections, and constitute a symptom of considerable 
diagnostio and prognostic importance, as well as of great 
pathological interest. The knowledge of their character is 
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of Heiberfj,' Roth.* and especd&lly 
of Litten." All forms of affection arc most wmmoii in the 
intense septiiajmia of puerperal women, but are also met 
with in other cases. 

Paitophthalmitis. — The general inflammation of the ^e, | 
" pj^Bemic or metastafit^ ophthalmia," is usually attended with I 
suppunttion in the various structures — irie, choroid, retina, 
vitreous— wdth rapid deBtructinn of the eyeball. It was 
shown bj Virchow* to depend upon septic embolism, and later 
researehes have fully confirmed the fact. Plugs in the vesseta 
have been foimd by Virchow, Koth, and Heiberg. The latter 
found miorocooci in the emboli. It is usually associated with, 
the endocarditis which is so oommon in septicffimia, Virchow 
found yellowish granular masses in the capillaries of the 
retina, similar to those which were present in the oardiao 
valves, and he, with most Bubaequent observers, regarded tlie 
(lardiac valves as the source of the emboli. The condition may, 
however, occur independently of any endocarditis.* Even in 
such oases, however, the presence of infarcts in other organs, 
and of suppurating thrombi in the source of the septiccemia, 
demonstrated the probability of embolism, although not 
directly from the heart. It is well known that pyiemJc 
emboli may pass through the lungs and lodge in the general 
system. The septic inflammation excited in the eye may 
start from the choroid or the retina, as is demonstrated by 
two cases of Litten's, in which the process commenced a 
short time before death, and he found plugging in the one 
case of choroidal and in the other of retinal vessels. A ease 
in which the mischief apparently commenced in the retina 
has also been described by Roth. When the retinal vessela 
are plugged, hromorrhages in the retina are invariable, aa 
Virchow demonstrated, and the commencement of the proo6S8 

I "Med. CenirilbUtt," \i1i. No. 36. 

i"Deul, Zeitoohrift fUr Chirargie." 1873, p. 471; N»([al'« "Jabrts- 
bwicht," 1872, p. 349. 

' "Charit« Atinalen " for I87ti, p. ISO. 

« " Arch. f. Path. Anat.," Bd. >. 1858. 

> Lillen: loo. d(. Cmc 8 ; Meckel ; " Clmrite Annalun," B.I. v. ; Virchow: 
"(!e*. Al'Iiiind.."p- .'139: Schmidt: "Arch. f. Ophth.," 
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in retinal hfemorrhages, with opacity of the retina and 
vitreouB, may be watched with the ophthalmoscope.' The 
opacity of the retina depends apparently in most cases on 
acute degeneration. It was found by Eoth to be merely 
softened, and containing granule cells, although the other 
structures of the eye were infiltrated with pus. A layer of 
puB has, however, been seen on the siirface of the retina, and 
pus is said to have been found in some eases in the nerve- 
fibre layer. Rarely, the changes have been found limited to 
a small area of the retina and the adjacent choroid. 

It is probable that this severe ocular inflammation is 
always produced by the agency of septic organisms circula- 
ting in the blood. These, in the form of bacterial or 
microcoooal masses, have been found in the vessels of the eye 
in many oases. ^ 

The affection is usually single, but in many cases both 
eyes are affected, it may be unequally. It occurs only in 
intense forms of septietemia, commonly not long before death. 
In rare cases it may occur when the general symptoms of the 
disease are not advanced, as in a case mentioned by Litten, 
in whioh a woman came to the hospital with one eye in a 
state of complete supjim-afion, but with so Httle suhjeotive 
symptom of the considerable fevei' which wa.s found to exist, 
that she was unwilling to remain. Death occurred some 
weeks after the eye waa lost. Ophthalmoscopic examination 
of the sound eye revealed no change for some time after 
admission. One day choroiditis and infiltration of the 
vitreous was discovered ; the same day rigors and joint- 
inflammation ooonrred, and in three days later the patient 
was dead. 

Retinitin Sfjitii-a. — Roth has described a peculiar form of 
retinitis in eases of pyremia, characterized by the appearance 
of small white flecks in the neighbourhood of the papilla and 
macula lutea, varying in number, and occurring in most 

' Litlon : C»se 8, 

"Kaliler: " Prig. Zoitach. f. Heilltunde." 1879, iii., and "CentrslM.f. 
H«d. U'isB.," 1880, p. 728 ; Pousaon : "AnL. d'Ophth. KraufaiM," No. 2, 
Ju. 1881 ; HoMh : "Arch. f. Ophth.," vol. xxvi. pt. i, p. 177. 
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vases in both eyes. Sometimes small luemorrbagce were' 
present. The white spots were found to oonaist of groups of 
swollen neire-Ebres, among which were granule rells, fattily- 
degemirated capillaries, and pigment granules. The affected 
spots were of small size, and showed little tendency to 
extensiiin, or to the iuvolvement of the vitreous or L'horoid. | 
In DO case observed by lioth was any plugging of veesels i 
difloovered, or any deposits on the cardiac valves, and he 
therefore believes that the change is due to the chemical 
alteration of the blood, but Kahler found micrococcal plogs. 
The affection was met with especially in cases in which 
decomposition was occurring in inSamed parts, such as exten- 
sive sloughing with secondary suppuration, and especially in 1 
prououncod scptii^mia. It was found also in one case J 
of putrid bronchitis. 1 

IMiiin! fiiPMorrha'/es constitute, however, by far the most J 
common and mont imjwrtant change in the fundus in oases of ] 
septiciBmia. They usually accompany the suppurative panoph- ] 
thfllmitia, especially when the process commences in the retina. ' 
They may also occur in the form described by Roth. But 
they may exist alone, without any sign of retinal inflanuna- 
iion, and as such constitute the most common ophthalmoscopic 
change in these cases. They have been very carefully studied 
by Litten, in cases of puerperal septicaemia, in which they 
almost invaiiably occur during the last two or three days of 
life. They are alwaj-s bilateral, round, or irregular in form, 
and of variable aiza, sometimes very large. They are com- 
monly adjacent to vessels, especially veins, but oooaaionally 
are situated apart from visible vessels. Most of the round 
extravasations present pale or white centres, which are often 
distinct as soon as the lisomorrhage appears. They are recog- 
nized without difficulty, some being always in the posterior 
portion of the fundus. 

In some of the cases in which these haemorrhages were seen, 
there was endocarditis, but in several cases recfjrded by Roth 
and Ijtten the heart was healthy. There is thus no necessary 
connection between the cardiac and the ocular condition. 
Moreover, the retinal change appears comparatively innooent ; 
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no adjacent iiillammatiun is exoited. In no case eonld Litten 
find any plugging of the retinal vessels, and from these 
facts, he concludes with Roth, that embolism is not the cause 
of these extravasations, but that they ore to be ascribed to 
the chemical change in the blood. This view is also supported 
by a case deseribed by Leube,' but the same observer has 
recorded another case of septic pyEemia, secondary to 




— RETINAI. H.KMClKllHAurji IN A CasB OF ACUTE ULCERATIVE 

Endocabditib. 

Souic are striated iu the nerve -Rbre layer, othets raundod in the dce;ier layers 

luany bare white spots iq the centre. 



double oaseating epididj-mitis, in which retinal hiemorrhages 
existed, and, post-mortem, bacterial plugs were found in many 
other organs. The retiuai apparently were not examined. 
Bosenbach,^ however, found a similar condition of multiple 
luemorrhages in the retinie of dogs, in which a xeptio 
endocarditis had residted from experimental lesions of the 
valves, and he found microooccal plugs in the retinal vessels 
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after death. From these facts we may coni'lude that, 
although simple bieniorrhages usiiaUv arise independently of 
embolism, they may sometimes be due io the plugging of 
veeaels. In connection with the remark, that adjacent in- 
flammation is often not excited, it may he noted that of six 
cases with endocarditis observed by Litten, in only three did 
the cardiac change present the aspect of malignant ulcerating 
endocariiitis ; in the other three the valves presented only 
innocent-looking vegetations. It is probable that the endo- 
carditis varies in its degree of septic character in different 




i-aaes of blood poisoning. In several eases of pytemia similar 
hffiraorrhagee have been noted on the mucous membrane of 
the conjunctiva or mouth (Litten, Leube). 

From the fact that the retinal htemorrhnges usually pre- 
cede death by a few days only, they ntforJ important and 
very grave prognostic information. Now and then they are 
iwefiil also in diagnosis, since they are appai-eutly not found 
in acute specific diseases, even in tlnise severe cases in which 
cutaneous hemorrhages are present. Litten mentions two J 
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caees of women admitted witli high fever, cutaneous extrava- 
sations, and oardiao munnui-s. One bad been recently con- 
fined. Thej bad the aspect of cases of septicsemia rather 
than of typhoid, but the absence of retinal exfravaaationB 
led to a diagnosis of tj'phoid fever, which, in each case, 
was confirmed by a post-mortem examination. I have seen 
one ease in which the presence of retinal hEemorrbages 
was of considerable assistance in establishing the fact that 
ft post-puerpei-al illness, supposed to he typhoid, was really 
eepticsemia. 

The effect of the retinal haemorrhages on vision can rarely 
be ascertained with exactness, on account of the general state 
of the patients, but they appear to cause little impairment. 

Purulent meningitis sometimes occurs in cases of septi- 
csemia. In one such case, recorded by Ijeube,' there were 
retinal extravasations, but after death intense inflammation 
of the optic nerves adjacent to the inflamed membranes waa 
found. 



THE OPHTHALMOSCOPIC SIGNS OP DEATH. 

The stoppage of the heart's action and the consequent 
arrest of the circulation of the blood, which constitute the 
chief events in the cessation of systemic life, lead to striking 
changes in the fundus oculi, changes which are among the 
most unequivocal signs of death. Attention was first called to 
them by Boiichut in 1863,^ and they have since been studied by 
many observers, especially by Poncet,^ Arlidge,* and (Jayet.* 

jVs the heart's action is failing, the arteries may be observed 
to diminish in size (Arlidge). Dn the cessation of its con- 
tractions, the diminution in their size becomes more raarkeil. 
A few minutes after death the cajiillEiry redness of the disc 
disappears, and its surface becomes of papery whiteness, in 

' "Deul. Arch, fdr Kliii. Med.." Bd. xxu. 1878, ]., 2a3, 

- " Trait* des Signea de la Mort," IMS. 

' "Awli. r,ia. de M«l.,"* 1870. j.. 408. 

' " Wast Kiding Asjlum RoporU," L 18(1, p. 73. 

' "Add. d'Oculistique," t. Ixxiii. IS7G, p. 6, 
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which, however, the central cup, if present, may appear of 
still more brilliant whiteness. The arteries quickly cease to 
be recognizable upon the disc, appearing to commence at its 
e<lge. On the fundus they are at first distinct, and usually 
narrow but othemvise of normal appearance. The veins 
may present normal characters, or may, like the arteries, 
quickly become indistinct upon the disc, appearing to start 
from its edge. Commonly the columns of blood within them 
soon become interrupted and broken up into segments, which 
give the vessels a beaded appearance. The indistinctness of 
the arteries, which is due to their contraction emptying them 
of blood, quickly extends towards the periphery, and in the 
course of half an hour, sometimes in ten minutes, they are 
unrecognizable. The veins remain distinct, but in most cases 
the beaded appearance increases. The choroid, during the 
first few minutes, presents nearly its normal tint, but this 
quickly lessens in intensity, and the colour which is pre- 
sented dej)ends on the amoimt of pigmentation. In dark 
eyes it acquires a yellow-brown colour, in lightly pigmented 
eyes it gradually assmnes a pale, reddish-yellowish, sometimes 
a greyish, tint. Commencing opacity of the retina may some- 
times be distinguished, and may be accompanied by a red spot 
at the macula lutea (Ga^-et), due to its freedom from opacity, 
and similar to that seen in embolism of the c*entral artery. 

These appearances persist until, generally after five or 
six hours, the progressive opacity of the media prevents 
further observation. 
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HOIf Til SKETCH THE FUNDUS OCULI. 

NoTHiNc: gives dexterity in the use of the ophthalmoscope 
so quiokly and so effectively as an attempt to draw what ia 
seen, and nothing gives ability to recogniite details with 
aocuraoy and perceive every feature presented, as a hahit of 
drawing does. Yet ophthalmoscopic drawing is hardly ever 
practised. It is supposed to he difficult, but it is neither 
difiGcult nor does it need any ability or facility for ordinary 
drawing. The process is within the reach of every student, 
ojid it may be well therefore to describe the method whiiih is 
most useful. It is indeed sufficiently simple as scarcely to 
need even descriptive inBtruction, but it may be well not to 
assume that it can be disoovered by each student for himself. 

A pencil drawing should be first made, and from that 
either a more perfect pencil drawing on any paper that has 
a grain ; or, what is better, a coloured drawing, whicli re- 
quires, however, a skill a pencil drawing does not need. 

The disc should be drawn from J inch to 1 inch in vertical 
diameter. The fundus should be observed first by the 
indirect method, and the outline of the disc made on a piece 
of paper by a faint pencil line, and other simple pencil lines 
should indicate the position of the chief vessels that can be seen 
by this method, the veins being made darker than the arteries, 
Thifl being done, the observer should continue and complete 
the drawing by the direct method. If he is drawing the 
patient's left eye, his pencil and materials should be on a 
Hmall table to his right ; if he is drawing the patient's right 
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eje, this may be on his left or immediately in front of liim, he 
flitting to the aide ot the patient. To continue the drawing he 
must turn his paper upside down. This Lrings the disc, as 
drawn from the indirect image, into the position in which it 
appears in the direct image. Both arteries and veins must 
now be represented, as they are seen, with a double contonr. 
Aft-er indicating more precisely the position and outline of the 
physiological cup, some one large vein should be selected, and 
its position at the edge of the cup and edge of the disc noted, 
compared with the first drawing, and, if necessary, corrected. : 
Then ita double contour shoidd be marked by a broad pendl 
line on each side, with a very slight pencil tint between , 
them, where the reflection is seen. This must be darkened 
wherever the reflection ia lost in cousequeuee of the vein 
being iu some other plane than tliat at right angles to the j 
line of vision, I'.rj., when passing over some prominence, or I 
receding into the physiological cup. 

The branches of this veiu and the artery accompanying it I 
should then be drawn iu like manner, the artery being reja** I 
aented by paler pencil lines and its central reflection being | 
left white. Great care must be taken to depict accm-ately 
the relative width of each vessel, both on the surface of 
the disc and beyond its edge. The width of the vein first 
drawn, must also be compared with the size of the cup 
and the disc generally, and this vein taken as a standard 
with which to compare the others ; in this manner the pr&- 
eise representation of the size of the various vessels — a very 
important point — is much faoilit-afed. Each of the other 
vessels should then be drawn in the same way ; as a rule, 
each different vein first and then its artery. 

It is necessary to indicate many features by some arbitrary 
signs, or by reference- indications to words written on the 
margin. Among the points to which attention should be 
given, is the presence of white lines along the vessels, due to 
the tissue of the wall. It will be remembered that, whan 
we speak of the vessels we are drawing, we mean only the 
columns of blood within them ; we cannot see the voasel* 
themselves eioept in the appearance now referred to. 
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These white Hues may be indicated conveniently by dotted 
lines ontifide the darker ones. Where the vesael becomes 
indistinct, there should be, of course, a coixespouding indis- 
tinolness of the lines representing it ; but often tills is not 
enough to indicate the degree of concealment, and then lines 
may be drawn acrosa the Tessel. 

The shape of the ceutral cup should be carefully attended 
to, OS well as its depth, and the course of the vessels down its 
aide. The latter, together with the change in theii' aspect, 
represents the steepness of the side, and shows it at once 
to one who is used to ophthalmosoopic examination. The 
manner in which the vessels disappear at the bottom of the 
cup varies, and must be carefully indicated in the sketch. 
Often they gradually pass from view as they penetrate tlie 
tissue, which at length conceals them ; then they not only 
become fainter but also narrower, because at the edge of the 
column the depth of blood is less and its tint is less deep ; 
hence the margin beoomes first oonoealed, and the vessel 
seems to lose in width as it loses colour, 

In normal discs it is common to have a little softening 
ot the eflge where the chief vessels cross above and below, 
striated in character, and due tn the large number of nerve- 
fibres which cross the edge there. This may be indic^teii 
by faint line^ across the edge. 

In general it ia ct^nveuieut to indicate all features that 
are white by dotted lines. Thus the outline of a white 
spot or patch should be made with dots instead of by a 
continuous line. If there is a difference in the intensity of 
the whiteness in different parts of the area, it must be drawn 
black with the pencil, the intensity of the white tint lieing 
inversely indicated hy Ihe intensity of the pencil shading, 
and the tact that it is white indicated by a dotted line 
around it (not then indicating the position of the edge, 
which should be the edge of the shading), or else by a 
written indication adjacent to the spot or in the margin. 

So, too, the sclerotic ring should be shown by dotted lines, 
and also the outline of a posterior staphyloma. White sjiots 
of albuminuric retinitis may be made dark, without tiie risk 



of error, if— as should always be the case — the more finiahed 
drawing is made without any delay to permit the nature of 
the case being forgotten. This lesBens the practical difficulty 
that we have to 'contend witli — the ditficulty tliat we have 
only the lead pencil to tudictate the white, the block, the red, 
and the grey. We must indicate the grey in a large cup 
or on an atrophied diiic an we indicate the red tint, marking ^ 
the difference by words or letters on the rough drawing, and I 
in a descriptive note on the more finished one. 
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Some remarks on the production of ooloured drawings may I 

be acceptable to those who have no knowledge of water- ' 
colour work. I offer the following suggestions because they | 
embody the results of an attempt to make such drawings 
without any knowledge of the art. 

Colour is necesaary for a perfect representation of the I 
aspect of the fundus, but care must be taken not to lose i 
sight of form, even in its minutise. The knowledge of 
pigments that is requisite is best gained by e.tperiment, and 
it ii wise to obtain pigments of the proper tints, if possible, 
and to mix as little iis possible. The '■ wa«h "' is the chief 
thing that is needed, and this is easily acquired with a little 
practice. Details only need patient care. Fortunately, in the 
features that can only be represented in colour, the exdct shade 
of colour is comparatively unimportant. The precise tint of 
the choroid varies bo much, that correspondence with nature, so 
far as relates to the individual eye, is not appreciated, indeed 
is not observed by most persons, and hence a divergence from 
nature is equally unobserved. Of course the limits of the 
variafious that are met with in the tiut of the choroid must 
not bo exceeded, and in the cases in which there is a choroidal 
change to be depicted the amount of pigment in the choroid 
must be carefully observed. 

The chief difficulties with the colour are — to obtain a 
natural appearance as regards texture, and to obtain even- 
ness of the tint. The beginner may take comfort in 
the fact that any defects will be (wmcealod to a large 
extent by details afterwards added. The conspiouous forms of 
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the veasels prevent even a considerable unevennesB frum being 
noticed. Professional artists use Bristol board for the coloured 
drawings, and the surface of this, after having been well washed, 
is not 80 bad as might be imagined. I prefer, myself, a thiii 
hot-pressed jiaper, damped aud stretched. The grain thua 
obtained is finer than that of a paper which has not been 
hot-pressed, and yet it takes the colour perfectly well. All 
the sepia drawings in this work were done upon such paper. 
HoUingsworth's I found distinctly better than any other I 
tried. 

The difficulties with the colour arising from these two 
causes — (1) getting the proper tint of red; {'2) putting 
the colour evenly on the paper — may thus be overcome : 
(1) Do not use vermilion. Any colourman will give you 
a choice of reds sufficiently large to represent every possible 
tint the human blood can assume. A little light red, 
added to carmine, answers very well ; but if the tint of any 
drawing which seems near nature, is takeu and compared 
with sample tints, no difficulty will be experienced in 
selecting one that corresponds sufficiently closely. (2) Even- 
ness of surface is best obtaineil by washing the coat of 
colour with water, when it is quite dry, and then placing 
blotting paper on it. This, of course, takes off a good deal of 
colour; but by laying on another coat (before the surface is 
quite dry), and repeating the processthreeor four times, a very 
eveu tint is obtained without difficulty. If any inequalities 
ore seen they may be removed by " stippling " with the 
point of a brush. Some professional artists get the ground 
almost entirely in this manner, ami it was the method 
adopted by the late Mr. Streatfeild, who, in his early days, 
made admirable ophthalmoscopic drawings. Generol stip- 
pling may be necessary when there are peculiarities of the 
choroid, for the distribution of its pigment can only 
thus be represented. For neuritis it is uot necessary. 
The method of successive coats has an advantage iu the 
softness of ihe edge of an inflamed disc that can be 
obtained. It is better to take out, fi-om each wasb, the area 
of the disc, by the end of a small roll of blotting paper, 
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than to leave it, on account of the hardness of the edge 
which the latter method involves (except in the hands of a 
skilful artist^ for whom these directions are not intended). 
By softening the edge of the colour with a wet brush, how- 
ever, then pressing blotting paper firmly on it, and repeating 
the process several times, any part may be made as soft in 
its gradation as can be desired. Sharp-edged, perfectly 
white spots may be produced with a penknife. 
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X ophthalmoscopic iUiLstrations contained in the following plates 

e from drawings of the erect iraa^, with the exception of PI. I, 

5; Pl.VI. Fiff. l.and PI. XII. Fig. 2, which are of the 

i image. In some of the other flgures, however, the draw- 

■lAl^ough of the erect image and made on a large ncale, have 

a reduced in the photographic reproduction nearly t(i the dimcn- 

IB of the inverted image. 

PLATE I. 

■ ^CM. 1 in. 2. — Simple mngrttion of the optic disc in a ca»e of rmbuhc 
1 riifAt cerebral hemiirphere, caiuing left hemiplegia. Right 
is iitcfiue ireeks after onset, 

ISaa, aged thirty, had rheumatic fever at thirteen. The con- 
gestion of the diswa came on a fortnight or no subsequently to 
the occurrence of hemiplegia, and then remained unchanged fur 

Imt six weeks. Both discs ultimately became much less congested, 
) left clearing first. The paralysis remained absolute, and there 
B rapid wasting of limbs, I^ter, blood and albumen appeared in 
inrioe, and rounded hwraorrhages with white centres were found 
arboth retinff; soon afterwards distinct optic neuritia developed 
tlie right eye only. Three weeks later patient died. Right middle 
vhnX artery plugged; corpus striatum softened throughout; traces 
aliglil old meningitis over both hemispheres ; infarcts in spleen and 
in kidneys, the latter being "lai-ge white;" aortic and mitral disease. 
The late retinal hjemorrhages were probably due to the blood-state. 
Note occurrence of neuritis on same side as cerebral lesion. 
r PlB. 1 repreientf the dine at teen hy the indirect niethod of examination, 
« tint is nearly that of the adjacent fundus, and is uniformly dis- 
'mted over the disc. Tlie edge is dimly seen as a pale zone, most 
^tlnct on the right (temporal) side. The veins are large, especially 
■^ which passes apparently upwards (really downwards). Several 
U vessels passing from the disc arc unduly visible. 

— The tame dite at seen by the direct vuthod {upright imagg\ 
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— reduced. The uniform red tint is as conspiouons as by tlie 
method. The sclerotic rinjo: ia visible on the left (tcmi>oraI) ride, bnt 
nowhere else in the boundwy of the disc recognizable. The large 
size of the veioB is very conspicuous, and there is white tissue aboat 
the vessels, arteiies especially, in the centre of the ilinc, very 
Bpicuons against the red surface. 

The left disc prefcntcd nearly, hut not quite, the same appearauoQ^.^ 
and after a few weeks its oongestion lessened much more than thaf, 
of the right. 

Fias. 3 & 4. — Commencing optic neuritis; " cungestion iHtk adema 
probable cerebral n/philmna. Left eye. 

The patient, aged twenty-five, had had a hard chancre at twenty; 
rabeeqncntly cranial nodes ; an attack of riffht hemiplcf^ia at twen^- 
three, and headache and convulsions for six months, lljght optic 
disc full coloured, but otherwise normal. The appearance of Uie 
left is shown in Ctie ligures. . 

Fra. S. — Appearance on an indirect ezamination. The edge Of ttM; 
disc is fairly distinct, but its surface is uniformly red — a deeper and'' 
more carmine red than the adjacent choroid. Around it is a pale 
halo, and this can be ti'aced upwards and downwards along the course 
of the larger vessels, in the situation in which the nerve (ihres are 
most numerous. The retinal vessels are of nearly normal size, dear 
to their emergence in the middle of the disc. (The arteries in the 
figure are rather too small.) 

Fig. i.^Appearance. of the name dire on r-raminatim hy the direct 
method (reduced). The edge of the disc can nowhere be seen ; the 
pale halo is seen as a striated, reddish-grey, slightly prominent 
opacity, completely veiling all behind it. The increased rcdncaa in 
the centre is the only indication of the position of the optic disc 
The opacity ceases abruptly, except above and below, where a flne 
striation accompanies the vessels — the pule reflection recognized in 
the inverted image. Tlie veins are a little larger than normal ; they 
vurve down the sides of the swelling, but the prominence being 
Hlight, the change of plane causes only a sUght diminution of the 
central reflection. The edge of the swelling is steeijest on the tem- 
poral side (to the right), and there a small vein forms a eonspicuoM 
«urve down the side. 

Vision Ij. Field and colour-vision nonnal. 

Fias. 5 & B.^Opfic neuntif. Right nptic difc of a patimt nufh-ilf 
probabii/ from a cerebral tumour, caiuiny fiti> heginniny in the rigkt 
tff the face. Man aged thirty. 

FlO. 5 repivtent* the papilla a» Keen ly the indirect method. 
outlines of the diae cannot be seen; its position is occupied I 
roundish prominent swelling, the centre of which is red, the out 
part pale, and the sloping side greyish. The veins present 
spicuouB curves as they course down the sides of the swelling. 
«aimot be traced to the middle of the swelling, their tei 
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beinfC concealed iu the red centre. The arteries lanunt be rccognieed 
on the swelling, being visible only lieyond its edge, where they haTc 
a normal iwnirBe. {In the fiiifure they are rather too narrow.) 

Fig. 6. — Tht >ame due ae tern Ay the direct methoil of examination 
{reducfd}. Itfl prominence in less conspicuoWB, but is indicated by 
the curves of the Toins,and so great was it that, although the fundus 
WB« diitinct without a correcting lens, the top of the RWelling could 
only lie seen with + 2 D. The centre is red, and presents n fine 
stippling; the out«r part reddiHh-grey, striated 'llie veins are 
larger than normal, and being numerous, ara no doubt considerably 
enlarged. Over the prominence of the Bwellinjj their reflection is 
bright; but it is lost, and the vessels appear dark, as they pa«s down 
the sides of the swelling. Beyond il« edge several of them are par- 
tially concealed as they dip into the sulistauce of the retina before 
assuming a normal course upon the fundus. Towards the slightly- 
depressed centre they are lost in the tissue, some, as the lower veins, 
gradually, others suddenly after u slight curve, in which their central 
refiection is again lost. One or two ai-teries can be traced over the 
otrter part of the swelling, and present there a bright reflection- 
Others are concealed completely by the tissue, and only appear 
beyond its edge. Near the centre of the disc i» a small oval white 
spot. l>n the right (temporal or macular) side of the disc (he red of 
the choroid is varied by a series of paler linen, most being concentric 
with and adjacent to the edge of the swellinfi. They depend on the 
folds into which the retina (i>erhapB only its nuclear layers) in 
thrown, in consequence of its displacement from the edge of the 
choroid— partial detachment. (Compare PI. VII. 1, Fig. 9, p. 58, and 
Fig. 1", p, 61.) Vision j, but considerable concentric limitation of 
the field. The condition of the discs ivmained the same when last 
seen, several months after lhi> drawings were tnadc. 



PLATE II. 

FiO. I. — Subsidinff nairilia; commenting eoitfrcutiiv atrophy. Frcm 
a ctue of local ehrimic meningitif, leitk change! (indnration. S(c.) in the 
tu^aemt convolution, probably •■gphiUltc. Left ege. Wmnan aged 
tinruty-fiBe. 

Alter optic neuritis had lasted about three months, the vision 
began to foil, and was soon reduced to bare perception of large 
olijects in the lower outer part of each field. .\t this time the 
swelling of the discs was at its height, but the injection was becoming 
less marked. A fortnight later, sight improved considerably in both 
eyes, so that she could read large type. This imi)rovement, however, 
was only temporary, as a second failure occurred in the following 
month, leading rapidly to blindness. The discs had now bec^Aie 
nrach paler and the veins smaller (the drawing was made at this 
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Stage), und the appearunces remained practically unaltered' )£ 
death a few weoks later. 

The jwsitiini of the difw.' is occupied by a pale swelling with i 
soft edges tmd depre§8ed centre, in which u little of the redness etiQ 4 
remains. The area of the swelling is considerably larger than tlie 
disc, and its prominem-e is cansidenible. as is shown by the cun'es 
formed by the veins as tbey course down its sides. Several are 
slightly concealed beyond the edge of the awelling. The art«ries 
Jiave an alnioel straight course. Both veins and arteries are a iittlp 
more concealed at the centre. The veins, on the fundus espe<^ially, 
are distinctly smaller than they were in an early stage. The small 
Tessels are also mucb smaller, many having disappeared, and others 
can only be traced as fine lines. Vision 0. 

Fio. 2. — Neuritu suhiiding irreffttlarlj/, clearing from tkf vpper lia{f 
t(f the dine liffort the hirer, in a com of typhititic ditrnge of the brain. _ 
i<« fyf. J 

The lower half of the disc is concealed by a greyish-red, striatedfl 
awelling, of moderate prominence. Tlie veins curve over it. An^ 
artery is ])artially concealed by it. The upper portion of the disc — 
rather more than half— is clear, but has a "filled-in" look, being 
occupied by new tissue of a pale grey tint. A large vein has a 
peculiar course, curving round the upper edge of the disc. The 
arteries are partially concealed by the new (issue : they appear J 
narrow and indistinct, and both these and the vein are bonlered byf 
whiter tissue. Similar white tissue marks the position of several 
small vessels, which can scarcely he distinguished. 

Fio. 3. — (ri-ei/ atrophy of optic nerve, probahlt/ from }Hi*t-arbifalM 
yreamre on the nrriv trunk. Left rye. H'oman aged ^fifty-nine. 

The disc presents an iron-grey tint, greenish in daylight, uniforiDl 
in the outer part, but mottled at the bottom of the central cup, grey.l 
flake-like siiots being separated by the white trabcculce of the laminkfl 
crlbrosa. The central cup is deep and wide. Tlie sclerotic ring i»l 
risible in almost the whole circumference of the disc. The resselAl 
present no reduction m size. They are distinct to their emergence 
The veins join to form a trunk, which can be seen dimly ai 
passes down into the substance of the nerve in the central c 
Along one artery, which passes downwards and crosses two re: 
white lines, indicating the position of the wall of the vessel, s 
distinct against tlie dbrker reins. Vision 0. 

This patient was distinctly rheumatii^ and had an attack of I 
palsy apparently of this nature. Eighteen months later, s 
exposure to cold, she had complete i)aralysi8 of all the motor ne 
of one orbit, and blindness of the corresjwnding eye. The to 
nerves rectn'ered under treatment, while the eye remained c 
Wind, There was never any i<uptlUtis, but the disi' sli 
HtruphiiHl. 

FlQ. i.~Atif'phj/ of optic dite, of «'r t/ean' durnlio-i, irrondfiry ti 
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' ofltr pitvieti* tligkt damayf hi/ nearitu. 
Bight ri/f. Mnn agfd Ihirly-four. 

To indirect examination tlie disc appeared white, but mi direct 
examination it is ererywliere of a faint gi'eeniflh-grey tint, strongly 
marked at the bottom uf the central depression. The veins and 
arteries are of nearly normal size. The edge of the disc is a little 
irregular ui shape, and the appearance of irregularity is increased 
by a narrovf zone of atrophy of the choroid on the temporal (left) 
side, within which pigment is accumulated in o. narrow line at the 
edge of the disc. This is probably a relic of the attiu^k of neuritis, 
and BO also ia the appearance of white lines along the lower vein ; 
the latter was much more conspicuous soon after the neuritis sub- 
sided. The disc has a " lllled-in " look, the excavation being slighter 
than in the case of simple atrophy shown in Figs. 3 anil (!, and the 
lamina crihrosa being invisible. Vision 0. 

During the optic neuritis his vision was at one time i-educed to 
liarely counting flngera, hut it afterwards impi-oved to nearly normal 
during the stage of subsidence. After this his sight failed teiu- 
poniriiy and improved agam on several occasions, without there 
being any ophthalmoscopic change. Finally, nearly two years aft«r 
the papillitis, there was rapid failure of sight, which soon culminated 
in almost complete blindness. (Sec p. 117.) 

Fig. Q. — Atrophy <jf the left optic nerve in a cate of eerehral iliernte, 
cauiiiiff left hfrniplegia, amaurorit nf left eye, and loit -if the Ifft half 
ofthejietd if lisiim in the right eye. 

The disc appeared white and shar])-edged Ui the indii'cet niethod, 
but by the direct method is pale grey. The tint is pale and uniform 
in the outer part, and in the centre there is a deeper grey mottling 
within the lamina cribrosa. The edge is clear and shoi'p all round. 
On the temporal side (to the right) is a little accumulation of 
pigment. The veins and arteries ai'c of normal size, and can be 
traced to the bottom of the large central cup. A small ves.se1 passes 
on to the disc from the choroid, and thence on to the retina. 
Vision 0. Boy aged fourteen. The paralysis and blindness came 
on suddenly during a fit one year after fracture of skull. The nature 
of the wrehral lesion remained hypothetical. (See charts of visual 
fields, Figs. 42, 43, p. 73.) 

Fia. 6, — Ati-ophy of the optic nervee of three ytarf duration in a 
patient presenting tlight npinal tymptinni (rheumatic paint in legs, 
darting pains in back, satyrintig, and crcesiire knee-jerk). Sight 
eye. 

The optic disc is sharp-edged, the scleratic ring conspicuous on the 
temporal side, and beyond it a little pigment-accumulation. The 
nasal half of the disc (to the right) is a soft uniform grey ; the 
temporal half to the left is darker grey, mottled. Ttie excavation 
is large, and at the bottom the lamina cribrosa is visible. Vision : 
quantitative perception of light only. Both discs similar. 
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PLATE III. 

Fias. ] & 'J, — Right and left optic liisa: cnriea of sphenoid bane, t 
Mcondaiy meningitit. (See p. 179.) 

FlO. \..^~Rigkt opticdiac. CharBcters norma! . Outline clear ; cei 
cup deep ; vessels loet to \iew as they pass down its aides, 
termination of the vein can l>e dimly seen in the middle, beneath tl 
nasal edge of the hollov. (Vision normal.) 

Fio, %—Lfft optic dine. Well-marked neuritis. Edge of disc i 
Tisible ; concealed by a reddish-grey swelling, which extends beyoot 
tlie normal limits of the disc. The central cup is encroached i 
but not quite obliterated, a small area of white refteetion from I 
being still visible. Vessels of normal size. The reins emerge firot 
the central depression ; one, which passes directly upwards, ! 
partly concealed at its emergence ; they present conspicuous curvei 
and lose their central reflection as they course down the sides of the 
swelling. The arteries present a straighter course, but cannot be 
easily distinguislied upon the papilla. The degree of swelling is 
moderate; it presents line striation, partly due to minute radiating J 
vessels and partly to the nerve fibres. (Vision quantitative only.) ■ 

FiQ. S.—Deacendinff neuritis in txitbral tumour. Man Offed tuunfy^'fl 
fiur. (See p. im.) 1 

Right optic disc. Outline recognizable on the temporal wde, 
although not sharp ; concealed on the nasal side. Tint, greyish-red, 
finely striated. Swelling distinct but slight. Veins, of normal size, 
lose their bright reflection on the sides of the swelliag and are con* 
cealed just beyond its edge j one, which passes downwards andto the 
right, is concealed near the middle of the papilla by u white opaque 
spot. The arteries are narrow, and near the middle of the papilla 
are bordered by white lines, (^^ision could not be asoertained.)J 
For the microscopical appearances at a later stage, when the infla 
matioQ was greater, see Figs. 9, 12, 16, 17,29,30, 31, and XIV. 1. 

FlQ. 4. — Optic nairitit in cerebral tumovr; lubei'cuiar » 
bral kemiepherea, oerebellum, and the other eye. Boy aged eight. 

Left Optic papilla. Disc concealed by very prominent swell 

with a marked central depression. Veins large, and form i3onqiicB«9 
ous curves as they course down the steep sides of the swelling, t 
being even lost to view in their course on account of the steepness. 
Beyond the edge they are obscured for a short distance. ArteriM 
partly concealed. Minute red stippling of swelling, but no hiemor- 
rhages. Much white tissue about the vessels in the central dej ~ 
sion. Vision : slight failure only. 

Fios. 5 & 6. — Optie noiritit in tivtumatic meningitis and nfUr r 
eopery. Right eye. (Case mentioned on p. 186.) 

F^o. 5. — Appearance ten days after the injury. A pale red, striata 
Opacity conceals the whole diu;, the edge being nowhere viriblail 
prominence slight but distinct. The central cup is not quite o~ ~ 
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rated ; its white reflection is visible at tlie Imtlutii of the central 
(lepres§ion. Veins of normal size ; the upper Liranehes, where the 
swelling in greatest, lose their reflection at the edge. Arteries of 
normal course. Vision ; no evidence of impairment. 

Fio. 6.— TAf »ame disc a month laffr, presenting normal characters. 
Kdge clear and fuiriy sharp ; sclerotic I'hig lisilile on nasal aide (to 
the right). Central pit clear and apparently normal : steep on the 
temporal (left), sloping on the na«Ll side. 'Pie edge of the disc 
is seen by its relation to the vessels to be eonsiderably within the 
ttroits of the swelling shown in the preceding figure. Tlie vessels hare 
» normal course. Vision normal. 



Figs. 1 & 'i. — Optic neuriti/ m a t-ane of probable typhilmna of brain, 
aii'l ditc after rreoiitr^. Sii/M ri/r. Man ai/rd thirtif-thitf. 

Fio. l.—Injlav\ed papiUa. Disc concealed by a prominent, red. 



striated swelling about f 
slight central depression can be seen 
normal, apiwar dark as they pass dowj 
white patch lies across and conceals c 
On the lower part of the swelling ii 



il diameter of the disc. 

The veins, not larger than 
the aides of the swelling. A 
le which passes downwards, 
small hieraorrliage. Vision ; 



Kn. 1 JAger at six inches with a little difficulty. 

Fia. 2. — Tile aame dine thru monthx later, presenting very little trace 
of the preceding inflammation. Outline ([Uite clear and sharp ; 
sclerotic ring distinct ; no disturbance of adjacent choroid. Central 
cup small but not apparently " fllled-in," as the veins can be traced 
down its sides to their jimction at the bottom. Some of the arteries 
ou the disc are accompanied by white lines, especially one which 
curves downwards. A comparison of the vessels with those in the 
last figure will show how much they were altered in their course by 
the swelling. [A vein which passes upwards and Ut the left has by an 
error been drawn ns an artery.] Vision normal. 

Figs. 3 & 4. — Optic nmiritit from cerebral t^pAiloma, and tame ditc 
qfler the tabstdeiice of the neuritis. IVomtnt aped tAirfif-teveTi, 

Fio. Z.—InfloTited papilla. Disc concealed under a swelling of 
moderate prominence, and about twice the diameter of the normal 
disc, concealing the veins and arteries. Colour red, and finely punc- 
tate in the centre ; gi'eyish-red and striated on the peripheral por- 
tions of the swelling. The central reflection of the veins is lost as 
they slope down the sides of the swelling. Veins a little larger thott 
normul ; arteries nearly of normal size. One vein, which courses 
from below, passes over the disc more superflcially than the others 
and presents a double curve. There is a small hemorrhage in the 
centre of the disc, and a taint white spot to the right of the 
centre. 
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Vision = Yi andy"j[. Field normal. Blind spot double norma] siac- 
(Fig. 38, p. 7(f.) 

Pig. 4. — 77if mme iS»c hco monihg later. Neuritis gone ; outline of 
disc clear in whole circumferenc-e. There is a fringe of pallor 
beyond the nasal edge, to the left (atrophy of choroidal pigment). 
Tint of disc normal, hut too uniform, and the disc has a " flUed-in " 
aspeet, the two lower veina being narrowed and partly concealed by 
new tissue at the centre left by the inflammation. The normal 
central "cup" is being re-establislied, aa shown by the curve at the 
L'^entral end uf the tower vein ; the bright reflection is lost aa the 
vein cm-veB down the edge of the cup; at the centre it is stiU almost 
concealed. Arteries normal. 

Vision the same. 

FiQB. 5 Si, G.—Subeidivg tieuritu and tubaequent ntniphij (crrehral 
ryphiloma); prorrta of obliteration of vaselt. Left rye. Man ai/eil thirty- 
four. 

Fio. 5. — Heuritis gub»idir\g. A month previously intense inftam» 
mation with hBemorrhagea. Now a pale reddish-white prominence 
remains, with soft edges, paler in the centre than at the margin. 
The veina, large and dark, cniTe over the side of the swelling, and 
are obscured just beyond tlie edge. The arteries are small and 
partially concealed by the new tissue. On the surface several vessels 
are seen in process of obliteration. One, apparently an artery, ends 
suddenly at a small extravasation, tmd the terminal portion of the 
vessel is very dark, as if plugged. From the central portion of the 
vessel two small bmnches proceed. 

Vision 0. Tialvanic stimulation, no effect. 

Fio, 6. — The. name iliac aic iceeki later. The swelling has subsided 
almost to the level of the retina ; the surfat* of the disc is white, the 
centre (in the position of the physiological cup) being a little whiter 
than the rest, \'eins and arteries are somewhat smaller than 
normal, the latter especially. The veins have now a straight course, 
and the arteries can be traced, although narrowed aad obscured, to 
their emergence near the centre of the disc. The small vein in the 
other figure which bad a peculiar serpentine course has disappeared. 
The artery, which appeared to be in part plugged, presents ft 
very different appearance. The distal part has disappeared, and the 
proximal portion has dwindled in size to that of the branch, which 
appears to be carrying on the blood from it. Its origin from a larger 
tmnk is now clear. 

Vision : very slight jierccption of light ; retina again s 
electrical stimulation. 
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PLATE V. 

FlM. 1 & i.— optic tiearitu {right and left eye») in r.erehral tumour. 

The patient (in the National IIoBpital lor the Paralysed and 
Epileptif under the care of Dr, Hughliogs-Jaokson) was a man 
aged thirty-five, suffering from Ieft-*ided convulfrions. beginning 
with a viHual and auditory aura (referred to the left ear), iindfroni 
left hemiopia of both eyes. Subsequently coartte tremor came on 
in the left arm, with weakness, which gradually inereawd to 
complete left hemiplegia. The symptoms were found to be due 
to a tumour of the right hemisphere, in the parietnl and temporo- 
sphenoidal lobes, extending inwards, 

Fio. ].—Left due. Inner half veiled beneath a reddish striated 
swelling of slight prominence, sufficient to alter a little the course 
of the veins and partially conceal the arteries. The outer half is 
much less red, and its outline ean bo seen, but is soft. A Bame- 
sliaped haemorrhage lies across the edge, having one extremity 
adjacent to a small vein. There is another small extravasation 
near an artery on the lower margin. Vision normal, except for the 
hemiopia. 

Fra. 3.— fl^A( rfiw presenting a similar appearance ; the inner half 
concealed, the outer visible, but not clear. No extravasation. 

During about six months that the patient remained under observa- 
tion not the slightest change could be seen in the discs except the 
disappearance of the htemorrhages. A year and a lialf later (two 
years after the drawings were made) vision had entirely failed. The 
inner halves of the discs were still concealed under a reddisli striation, 
but the outer halves had become grey, without any rednesa. 

Fla. 3. — Optic neuritia in a caie (jf cerebral syphilitic dinetue, caitaing 
lefl-nded weaknaa and conviUmimii btsinning in the hand. Lrft tyt. 

Disc completely concealed on nasal side (to the left), wliile on 
temporal side (to the right) the position of the edge can just be 
detected. Swelling moderate, altering the course of the veins, wliich 
can, however, be traced up to their emergence in the centre. The 
«urve they present at the edge of the swelling is gentle, but their 
central reflection is lost there. Tlie more abrupt ba<:kward curve 
presented, just beyond the edge of the disc, by a vein which passes 
directly downwards, is apparently determined by the position of an 
artery which crosses it, and which a little above this point, in 
crossing it again, has again depressed it. A small vein which passes 
upwards and to the left (in the figure) is concealed for some distance 
by the striated opacity. On the upper edge of the swelling is a small 
hsemorrhage. Neuritis bilateral, ^'iaion \. Colour-vision normal. 

FlQ. 4.— Optie neuritis in crrebraltiimaur,probahlt/ tubernilar, caming 
tfft hemiplegia and hevaopin. Ittft eye. Girl aged fifteen. 

The temporal part of the disc (to the right in the figiu'e) is clear, 
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its outline lieing i|uitt> distioct. Elsewhere the margin of the disc 
is concealed h; a (reddish) striated opaeity, of slight prominence. 
The veins are large, and those which pass downwai-ds ciu've a little 
over the edf^ of the swelling, while one, which passes upwards and 
does not curve, is coneeoled at the edge. A small striated haemor- 
rhage lies over an artery above, the striation being in the direction 
of the nerve flhres. The course of the ai-tery is not changed. Below 
is a still smaller eitravasatton upon a minute branch of a vein. 
Vision : No, 10 Jiiger at one foot ; hemiopia; all colour-vision lost. 
Both eyes similar. The patient improved under treatment, the 
disappearance of the neuritis being the first sign of the iraproveiueiit. 
In a few weeks the aspect of the discs t>ecame perfectly normal, and 
has continued so now for five years. 

Fia. 5.— Optic neuritii in eertbral tumour. Qlio-sarcoma, Rpringing 
from the membranes, and compressing, without invading, the right 
side of the pons and right hemisphere of the cerebellum, causing 
right-sided convulsions beginning in the hand, and afterwards left- 
sided attacks beginning in the face ; weakness and coarse tremor in 
the right limbs, deafnesN in the right ear, and trophic changes in the 
right eye. 

The drawing was made as the neuritis was beginning to subside. 
Disc concealed beneath a considerable swelling, red and striated. 
Veins large (beginning to lessen in size), curve over the edge of the 
swelling. One which passes down CAunot be traced beyond the edge, 
where it apparently disappears. (Even when the neuritis had suV 
sided still more, its further course could not be detected.) .\rteries 
small, not more than one-half the size of the veins. Vision 0. 

Fra. 6. — Ojitic neuritis in cerebral tamour. Right eye. WoTivm aged 
thirtg-lkree. 

The neuritis was in course of subsidence. Swelling considerable, 
completely concealing the disc, pale, but still reddish, daj'ker around 
the margin. The veins form conspicuous curves at the edge of the 
swelling, one above farming a double curve in consequence of passing 
beneath an artery just within the edge of the swelling. All the 
reins are concealed for a short distance beyond the edge, and then 
resume a nnrraal course upon the retina. Vision; reads No. 12 
Jiiger at a toot. The neuritis subsided into consecutive atrophy, 
sight gradually failing until lision was completely and permanently 
lost. 

The etart nature of the intracranial condition remained obscure ; 
there was a family history both of tubercle and cancer. Mental 
power soon failed greatly. 'ITie condition was similar in the two 
optic ner^■e8. 
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PLATE VI. 

Fia. \.^ I III Purr' optic nfuritia, tcith retinal h^Tti'irrhogn, in a case 0/ 
etreiral tunuiur. Right eye. Man aged thirtij-aix. 

The regioQ of the optic disc is occupied by a large sweHing, in width 
about four times the diameter of the disc. It is irregular io outline, 
irith very Bt*ep sides, and ia bounded in every direction by eitravaBa- 
tions. Suiue of these are more or less striated, others have a sharp 
convex edge, due It their position in the overhanging edge of the 
swelling. The surface of Che prominence is of abuut the same tint as 
the fundus. The vessels are concealed in the substance of the swell- 
ing, except one or two, the position of which is dimly Been. Mot<t of 
them appear Urst beyotul its edge, and are then of about normal size, 
but at first they form conspicuous curi'es, the deeper portions of 
which are concealed. They then assume a nearly normal course. 
ITie arteries are narrow, some being scarcely visible. Numerous 
hemorrhages, small and striated, are scattered over the retina in the 
posterior half of the eyeball, except on the temporal side (to the 
left). In this direction the swelling reaches almost to the position of 
the macula lut*a, in the neighbourhood of which are many minut« 
white dots adjacent to the edge of the swelling. Vision 0. 

The patient died, but no post-mortem examination was permitted. 

Via. 2.— (^(jf nnuriVii ia a case of old pacturet uf the thill; infatn- 
matorj/ ffroKthf brneoth Ihein .- at the bat' the retulU o/previotu mmfn- 
ffiti». Man aged forty-nine. 

The position of the disc could be recognized by the indirect method 
of exanunution, but the edge was softened. The area of the disc was 
bright red, and beyond the edge was a imle halo, In the upright 
image the edge is completely concealed under a greyish-red swelling, 
of nearly three times the diameter of the disc, striated. Upon it are 
many white spots and lines (due to granule corpuscles, &c.), some oC 
which con'espond to the course of the arteries. One, above, is sur- 
roundetl by a narrow zone of hemorrhage. The vessels are concealed 
in the middle of the swelling ; the veins more completely than some 
of the arteries. The course of the veins is very tortuous. Vision ^"j. 
(The microscopical appearances are shown in Figs. IS, 2S, 24, 33.) 

FlO. 3.— AVan'fw aibmding into atrophy; tUght retinal changee; 
tvltrcle of anfbellum- Iifft eye. Boy aged elecen. 

The disc is invisible beneath a pale, almost white swelling, 
depressed in the centrt'. Over this the veins curve. After sloping 
down ilN sides, thuy are concealed by the adjacent opacity of the 
retina for a short distant^. One artery, which passes downwards, is 
risible on the surface of the swelling, but is also concealed beyond its 
edge. The other art«riB8 appear only some distance from the edge. 
Uidway Iwtveen the retina and the macula lutea in a group of small 
white granular-looking spots, apparently just beliind the levi 
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retinal vessel which passes among them. (They slowly lessened 
under observation. The swelling gradually subsided, the edges of 
the disc reappearing and its aspect beuiming that of " wjnsecutive 
atrophy." Its appearance is shown in section in Figs. 49, 60.) 
Vision 0. 

lie died Irom meningitis, probably tubercular. At the nwi'opsy 
tubercles were found in the cerebellum and medulla oblongata. 

Figs. 4 & 6. — SubHdinff neuritu, reernt hxinorrhngei; nnd tame due 
after Tfcovrry, 

The patient had been in the London Hospital, under the care of Dr. 
Hiighlings-Jackson, suffering from the syiuptonis of rA-rebral tumour, 
and presenting intense optic neuritis. Under treatment the symp- 
toms Buljsided and the neuritis gradually lessened, but during sub- 
sidence several fresh haemorrhages appeared. lie died some years 
later, and the brain presented softening of one anterior litbe, with tho 
remains of an absorbed syphilitic gumma. Cicatrices were also 
found in the liver. 

Fio. i.—Sub»iding nairiU). The outline of the disc can be seen, but 
ie not clear; its surface is reddish in tint, and the swelling of the 
papilla is still considerable, as evidenced by the cun-es formed by the 
veins in passing over its edge. Several large estravajtations are seen. 
One of these, below, follows the course of an artery. Another above 
and to the left is round, not striated, and therefore probably situated 
in the deeper layers and not in the nerve-fibre layer. Vision ] ; fields 
normal. 

Fio. 5. — The game, tico mont/ui later. The haemorrhages have entirely 
disappeared. The disc is clear, and its swelling has almost subsided. 
But the tortuosity of the vessels has increased, probaldy on account 
of their permanent extension by the long-continued swelling. 
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Fros. 1 & '2. — Unilnternl nptic neuritim prolxibly crrehrnl syphtloma. 
Miin nged forty-four. 

Fig. 1. — Left optic due concealed by a swelling^i'cddish, sti'iated, 
depressed in the centre. The veins, a little larger than normal, 
curve over it, and some are conceided beyond the edge. In tho 
central depression the veins pass behind the arteries and are unduly 
concealed by the swollen tissue. The artery which passes upwards 
is visible throughout ; those which pass downwards are distinct at 
■ their emergence in the depressed centre, but are concealed by the 
swelling, to reappear at its edge. No heemorrhages. Just beyond the 
edge of the papilla is a series of pale concentric lines parallel to the 
edge, due to the folds in th? displaced retina; they are limited above 
and below by a sniall vein. \'ision : counts fingers only 
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Fio. i. — Right optk disc presentinjr normal characters. A siiiall 
[leposit of pigment lies airiisB a rein. 

The riffht disp never became inflamed, but Imlh diHcs eventually 
became atrophied, doubllesB from an intracranial cause. It is 
possible that both nerves were damaged in front of the eoniinisHure, 
and thnt in one only did the inftumniation desceni! tu the eye. 

Figs, 3 & 4, — Vriy chronic opik nrarilii, in a casr iff rpilrptoid euii- 
vulmoju. Girl ayrd Jiflrrtt. 

Fig. '•i.—Tje/l dine. Outline obscured by neuritic swelling of slight 
prorainenee : the centre stippled red, iJie periphery only slightly 
lighter in tint than the fundus. Veins, of nearly normal size, 
concealed in centre hy whitish tissue, which accoiupanies the larBcr 
trunks of both arteries and veins for a short clistnnce. The double 
coatour of the veins is lost on the sides of the swelling, ^'isil>n : 
No. 2 Jiiger, spells No. 1. Appearances unchanged during four 
months' observation. 

Fio. 4. — Thr narnt di»c fiim year» later. All swelling ia now gone. 
The outline is clear on the outer (t«niporaI), indistinct on the inner 
(naaal) side. Veins large ; at their junction in the disc they are even 
more concealed than before, and the white tissue alwut them is still 
rery conspicuous. Vision, same. 

Fio. !i. — Optic neuritis in anmmia. Girl aged neeaitivji. 

The outline of the disc is lost under a pale, reddish-grey svrelling, 
of slight prominence, a little larger than the disc. The veins, of 
norms! si^e, lose their reflefition as they curve down the sides of the 
swelling, and some are olwcured beyond its edge as they dip into the 
substance of the retina. Some of the arteries are concealed ; others 
distinguishable with difllculty. There is a small white spot near the 
centre of the swelling. Vision (uncorrected) J. 

Eyes hypermetropic. Both discs cleared and vision became 
normal. A few months luter there was a temporary return of the 
annmiu and of the papillitis, but vision reiiiaincd normal. (See 

Fio. tl. — Optic nmritin in a caie of lend poianniny, with cerebral 
tymplmaii. Man agetl forlg-fiif. 

The disc is concecdeil by a swelling of moderate prominence, 
bordered by a fringe of striated hsemorrhage, and of a colour nearly 
tliat of the fundus. Veins a little larger than nonnal. Arteries 
concealed by the swelling, and most of them very narrow on the 
retina. 

His vision was considerahly impaired, but i-ould not lie accurat^^ly 
tested, owing to his mental state. (Sec p, 272.) 
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Figs 1 & a. — Iiiteiif iifuro'retiriitu, pmlial'ly iJiujiafAic, 
cAlarotic ffirl, lenimg chan^ft aimuiatinff albuminuric rrtinitit. 

Fio. 1. — Right fioid'i' ocic/i during tAe height iif the neuritis. The 
papilla presents a very large pale rwi swL'Uing, flvc times the 
transverse and six times the Tcrtical diameter ot the diac. The 
peripheral poi'tiona are paier than the rentral. Its sides ure steep. 
und marked by scattered striated h»morrhageH. Even the tortuuns 
veins are almost completely concealed by the swelling, the highest 
parts of their curves alone being seen. At the edge all reappear, are 
greatly distended, and form fonapicuoiis curves, most of them being 
again lost for a short si>ai'e in the retina. The arteries are all 
concealed. Many extra^'asationa fringe the swelling. Tlie largest 
lies over a vein which passes downwards: it is striated, and has a 
paler centre. The pale edge of the swelling is irregular, presenting 
several projections, and beyond it are many pale spots in tlie retina. 
The swelling on the temporal (left) side reaches as far as the macnla, 
and just beyond it is a group of white, rod-«haped spots, ari'anged in 
a fan-like manner, and eridently situated on the temporal side of thi- 
nia<'-nla. There are a few small hiemorrhages here and there in the 
fundus beyond the limits of the swelling. Vision: No. 19 Jiger; 
eonsideralile limitation of Held, especially upwards and inwardx. 
Loss of colour-vision except for red. 

Via. '2. — Tkf tamefuadwi three montha itfterirarde. All thi- swelling 
has disappeared. The dist- is clear, hut has a " Slled-in " look, the 
vessels l>eing partly concealed at their emergence. Bi)lh ailerieH 
and veins arc very narrow. The extravasations have disappeared ; 
the white spots in the relliia persist, but have a more granular 
aspect. Some extend along the vessels, and one or two liave an 
irregular linear coui-se an if coiTBSponding to the position of 
choroidal vessels. Many white areas lie in the part of the retina 
around the disc which was formerly occupied by the swelling. The 
fan-like group of spots, adjacent to the macula, has Ijecome still 
more conspicuous, and others appear adjacent to them, and of 
similar an-angement; so that the aspect of albuminuric cliange is 
very closely simulated. Vision: ipiantitative perception of light 
only. (See p, 244.) 
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P1.ATE IX. 

Fig, 1. — Bxmorrhage on oplic difc in a one •'/ rmnl .lineatp, iirlfria^ 
ditea>t, and acute ctrebml teiioa. Right fye. 

ITie optic disc is otherwise normal ; the central cup distinct, narrow 
but deep ; the arteries and veins of nonual size. On the temporal 
side or the disc is a small extravasation, titriatcd, extending on the 
retina about a disc's breadth. It has apparently arisen from the 
rapture of a small vessel, which can be traced to, but not beyond, 
the hasmorrhage. It had given rise to no symptoms. 

FiO. 2. — Neuriti* albumirturiea. Right oplic iliec o/a -man gufftring 
fn>m chronic renal dimair, conimUiimi, and menial derangement . 

The dise presents the signs of slight but distinct neuritis. ItK 
outline can be nowhere seen; there is slight swelling; the tint of 
the papilla is I'ed, and the redness is striated. Many small veasels 
radiate from it on to the retina — mora than is common in neuritis. 
The veins are rather large. The ai'teries are very narrow— not more 
than one-half the diameter of the veins. One small hemorrhage 
exists on the temporal (left) edge of the disc. On the surface of the 
papilla are several white spots, irregular in shape. One is situated 
over an artery, another near the middle of the disc, and one near the 
lower edge. One small soft whitish spot can be seen on the retina near 
8 vessel above the disc, but this is the only trace of retinal affection. 
(There were no spots near the macula lulea.) Vision ; No. 12 Jbgcr. 

Fis. Z.—Alhuminuric neuritin in a man fiiffering from chronic renal 
diteate (granular hidnry), interne headache, and ii-ho died shortly afler- 
varde of urxmia. Might eye. 

The disc is concealed by a considerable greyish-red swelling, 
stippled and striated. The veins arc concealed at their point of 
emergence, curve over the prominence, and are again concealed at 
its edge. Beyond, they have a normal course and size upon the 
retina. The arteries, where visible upon the papilla, are a little 
below the normal size ; but beyond, upon the retina, (hey are much 
smaller than normal, some being scarcely visible as mere lines, and 
two cannot be detected beyond the edge of the papilla. There are a 
few very minute shining white spots upon the centre of the swelling ; 
between it and the macula are several white flecks, and close to the 
macula a few radiating dots and lines are arranged in a fan-like 
form, Vision; reads No. 6 Jiiger. (See p. 98.) 

Fio. 4. — Subnidinff albuminuric neuritis. The fundvt of a patient 
mcffering from chronic Bright'e diteate (probably granular kidney), with 
a pultr of very high tention. 

. The papilla is slightly prominent , greyish-white, the edges of the disc 
being concealed by it. The veins are narrow and Ihe arteries extremely 
small, recognizable only in narrow lines. Unc or two small extra- 
vaaations are seen near the disi-, and farther off are several email col- 
lections of pigment, probably the remains of former extravasations. 
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PLATE X. 

Fig. l.^Acute aephn'lic reliait'u, in a patirnt guffrring from eiranic 
renal diieate, coHMcutiit to an acute attack tiiieloe j/eart premoiuly. Man 
iijed tmentii-fine. 

The dim' is veiled by a pale opacity, not pruminent, which extends 
on to the adjatieot retina. Many soft wliit)^ areas uad HtHated 
hfemorrhageH are scattered over the posterior steKment of the retina. 
The veinH are a little larger than normal. Many of thera are much 
concealed at the edge of the papilla. The arteries are large and 
ronspicuuus over the disc, but cannot be traced Iwyond (probably 
becansc they Iwi'iime contracted in size, and are concealed by the 
retinal opacity). Vision ytj. For the mici-oscopical ai(i)earance8 see 
Rgs. 68, OH, 70, 71*. 

Fig. L'. — Chronic retinal changn m al/mminuria, from a case uf aatte 
renal diieiue paiaing into Ihr rhroiuc form. Rit/ht rye. Woman aged 
taeutff-fbar. 

The disc and its central cup arc normal. The vessels have a 
normal course. .Many invgular white hiwIh lie around the disc, 
especially between it and the macula, around which is a halo of 
small spota, for the most part very minute ; one or two larger and 
very white. Tli<^ other spots are soft-edged: »ome of them are 
superficial to the veins. There are a few small hajraorrhages, most 
of them adjacent to white spots. A small vessel which passes 
upwanla is uecomiianicd by extravasation, as if into its perivascular 
sheath. \'iHion : reads No. 12 Jiiger. 

PLATE XI. 

Flo. l.^Jtttiiinl changei in a cane i>f proyresfii-e pemiciottf aniemin, 
liight ri/e. .Vim iigint forty-seifn. 

The geucval tint of the fundua is paler than normal. Ilie disc is 
clear and the vessels distinct almost to their origin in the centTf, 
The veins are very broad and pale, scarcely darker than the arteries. 
Their central I'cflection is broad and indistinct. The artenee are 
rather narrower than normal, and very narrow in proportion to the 
veins. A large number of atriated hsetnorrhagee lie around the 
papilla. Many of these are adjacent to vi-ssels, in front of or beside 
them, but the i-ourse of the vessels is not disturbed. Some white 
spots an- wen, most of which are adjacent to extravasations, one or 
two being surrounded by a halo of hiemorrhnge. t)nc large white spot 
above the disc has an irregular extravasation below it, hut only a few 
small BjKits of blood above it. (See p. l'4r>.) 

FlO. 'l.—Rrtinal ehanget in trucoeytkmmia. Uiijht ri/e. Man aged 
twtnty-tepcn. 

The optic disc is clear. The course of the vessels is normal. The 
retinal veins are very broad— at least twice their normal width. 
Their central reflection is in some ^eins narrow and indistinct, in 
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othtTB it 18 hrnati. Tho disproportion in size hetweon th«' ai'lt'rius 
and veins is thus I'ery great. The veins are exceedingly pale, 
searcely darker than the arteries. An annular zone of hajraorrhaKe 
surrounds the maciila lutea, broader on the temporal than on the 
nasal side, (In the latter, adjai'ent to it, the retina presentji a grey 
reflection. Between this and the dim- is a striated hfemorrhage in 
which are one or two whit* spots. On the outer side of the annular 
estravadation is a small, soft, white spot suiTOunded by a halo 
of htemnrrhage. The extravasation had caused a corresponding 
central defect in the field of vision. (Subsequently the veins became 
still larger and more tortuous as in Fig. 2, p. 11 .) 

PL.\TE xir. 

Fie, 1. — Retinal chnnget (perivniciilar disfiist, anruriumf, ^c,) in a 
ciut ofchnmic renal dinrfue. Right n/e. Woman ni/ed tAirtif-tii: 

The outline of the optic disc can lie seen on the nasal (right) side, 
Init is not very distinct. Its terajxiral iKn-tion is concealed by a 
white opacity, which extends on the adjacent retina towards the 
macula lutea. Near the latter are a few minute white spots. Several 
small extravasations are seen : one, rounded in form, near the macula, 
and another below, which extends for a long distance along the 
course of a small vessel, wider at parts than at othera, and in one 
place interrupted. Another extends, as a linear extravasation, along 
the course of a vein which passes directly downwards. Three 
arteries which pass upwards present a peculiar appearance, being 
concealed more or less completely by white bands, corresponding in 
width to the vessels. t)ue, which passes upwards and to the right 
(in the drawing), is masked for a considerable distance by such a 
band, which ceases suddenly, and, before it» termination, presents 
two interruptions. The vessel beyond this sheath, and in the inter- 
ruptions, is seen to present jierfectly normal characters, .\nother 
artery, which ])asses upwards and to the left, is free at its origin, 
but juflt beyond the edge of the disc is concealed by a similar band. 
It pursues a somewhat wavy course, the lower part* of the curves 
being indistinct. Like the other, the band ends abraptly, and the 
vessel beyond presents a normal appearance. Another artery, which 
arises in the disc from that last described, hat« a similar white 
sheath from its ojmmencement to its disappearance behind a vein. 
It emerges some distance beyond, free. A vein passing upwards 
presents peculiar corkserew-like curves. The vein which passes 
downwards is invisible for a short distance, Iwyond the extravasation 
just described, together with its accompanying artery. The arteries 
are, tor the most part, otherwise normal, but one, which pusses 
directly downwards, presents, some distance from the disc, several 
— at least four — distinct dilatations, evidently minute aneurisms. 
The central reflection from the vessel broadens out in these dila- 
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tatidns. The lawt one im glubulai', anil appears at fii-st »iglit tol 
terminate the vessel, but closer iDS|>ection rereal^ a narrow white ■ 
band passing frum it, which farther un brootlcnit, and gives nrtgjnf 
to a branch of on artery of normttl iip])earance. Here and then 
the retina are small collections of pigment. ViMon : countti flngenl 

Fio. 2. — Embolimn of the ceit/ml arirnf »/ the retina, otxurririg 
timuitantouKty icilh rm emholimn of thr middle rrrehral artery. Lr/tM 
eye, indirect imfige- Mnn aged thirty. 

The drawing was made about a fortnight after the o 
of the emboliBm. The disc (previou^ly veiled by opacity) is dear 1 
and pale (not ijuite pale enough in the figure), the peripheral part. I 
almost, but not ((Ulte so clear an the central cup. Its edges are I 
sharp, The veins have a normal size and course. Several of them, I 
howerer, disappear at the edge of the disc. Tlie arteries are fllifonn 1 
on the disc and for some distance beyond. Some remain, as far as 1 
they can be seen, narrow {even to the periphery of the retina); 
others l>econie wider at a tlistonce from the disc which varies in th« ■] 
ca«e of different branches, From the upper part of the diw; a white . 
opacity extends a short dJNtance on to the retina. A similar but 
narrower white area extends from the lower part of the disc, being 
eridently situated l>ehind the level of an artery ; it gradually widens 
and becomes less intense, and is continutius with a mottled opacity 
which occupies the region of the macula, and is the remnant of a 
large white area which at first occupied this region. A branch of 1 
an artery which courses across the upper part of this area ii 
dently dilated, and the minute bnmehes which come from it are I 
abnorfnally distinct, ^'isiun 0. ' 

For the microscopical appearance of the embolus lu the retinal 
artery, see Fig. 4, p. 36. 

Fig. 3. — Partial emboUimt tff the central artery of the retina. Kiyht 
eye, direct itnage. Woman aged tireiity. 

The disc in clear ; the central cup and sclerotic ring distinct. The 
veins are of normal i-ourae and character. One division of the central 
artery, comprising the branches which course do\vnwardB and to the 
right (in the figure), is perfectly normal. Tlie branches of the other 
division emerge from the upper part of the disc. Of these, twn 
■which jiass upwards and outwards (to tlio left) are completely 
obliterated, visible only tor a short distance ue white tlireads. Two 
others wliicb passupwards are very narrow, but the central reflectiim 
«UB just be diHtingiiished. One of them is accompanied for a short 
distance by fine white lines along its sides. Both vessels, some 
dintajice from the disc, Itecome wider and resume their normal 
appearance ; a bmnch of one which passes tu the right remains 
filiform throughout. No changes visible in the neighbourhood of 
the maetda. Vision: the field presented a defect corresponding 
to the area supplied by the obstructed vessels. (See Fig. 6, p. 39.) 
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Abscess of brain, 155 
Agile, 2S4 
Albuminuria, 208 
Albuminuric retinitis, 212 
Alcoholism, chronic, 273 

acute, 275 
Amaurosis, epileptiform, 22 

saturnine, 269 

unemic, 209 
Amblyopia in alcoholism, 273 

diabetes, 228 

mercury poisoning, 279 

silver poisoning, 279 

tobacco iK)isoning, 275 
Anastomoses of retinal artery, 37 
Anaemia, acute, 236 

chronic, 11, 242 

of brain, 137 

X>emicious, 244 

scorbutic, 246 

of retinal vessels, 22 
Aneurism, intra-cranial, 168 

of internal carotid, 169 

of retinal arteries, 15 
capillary, 16 
miliary, 16 

in Bright's disease, 211 
cerebral ha'morrhage, 142 
diabetes, 230 
Aortic regurgitation, 19, 233 
Artery, internal carotid, aneurism, 168 
thromboslB, 82, 153 



I 



Arter}', ophthalmic, 32 
Arteries, retinal, 7 
aneurism, 15 
dilatation, 12 
embolism, 33 
narrowing of, 1 1 
thrombosis, 32 
variations in size, 8, 22 

{See also ''Vessels, retinal.") 
Argyria, 279 
Ataxy, locomotor, 190 
Atrophy of optic nerve, 102 
causes, 110 
characters, 103 
choroiditic, 110 
congestion preceding, 107 
consecutive, 57, 102 

characters, 108 

pathological anatomy, 118 

l)rognosis, 130 

symptoms, 127 
diagnosis, 128 
from damage to retina, 115 
pathological anatomy, 116 
primary, 111 
prognosis, 180 
retinitic, 115 
secondary, 113 
simple, 102 
spinal, 111 
symptoms, 119 

in relation to form, 128 
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Atrophy of optic nerve, treatment, 131 
in alcoholism, 273 
in cerebral heemorrha^e, 146 

softening, 150, 153 

tumour, 166 
cerobro-spinal meningitis, 17S 
clironic alcoholism, 273 

hydrocephalus, 169 
diabetes mellitus, 228 

insipidus, 232 
diphtheria, 290 
erysipelas, 288 

gastro-intestinal disorders, 255 
general paralysis, 205 
hydrocephalus, 169 
hysteria, 204 
injuries to the head, 184 
insular sclerosis, 196 
labio-glossal paralysis, 168 
lateral sclerosis, 195 
lead poisoning, 270 
locomotor ataxy, 190 

anatomical characters, 193 

symptoms, 193 
loss of blood, 239 
malarial fevers, 287 
neuralgia, 200 
scarlet fever, 283 
small-pox, 284 
syphilis, 264 
tobacco poisoning, 277 
tubercular meningitis, 175 
tyi)hoid fever, 280 
typhus fever, 279 
Atropine, use and dangers of, 2 
Axial neuritis, 123 
in dial)ctes, 228 

spinal disease, 125 

Ikd, examination of patients in, 3 
Bisulphide of carbon, poisoning by, 278 
Blind si)ot, in neuritis, 70 
Blood, diseases of the, 236 

loss of, effect on retinal vessels, 19 
amaurosis from, 237 
Bones, cranial, diseases of, 179 

caries, 179 

uecrotis, 187 



Hones, cranial, thickening, ISO 
Brain, abscess of, 155 

antemia of, 139 

compression of, 186 

diseases of, 137 

hydatid disease of, 167 

hypenemia of, 138 

inflammation of, 140 

injuries to, 184 

softening of, 146 
(5te ••Softening.") 

tumours of, 156 
Bright*s disease, 208 

arteries in, 12, 209 

optic neuritis iu, 96, 217 

retinal changes in, 212 
{See ••Retinitis,") 
Bronchitis, 254 

putrid, 294 
Bulbar paralysis, 168 

Capillaries, retinal, aneurisms of, 17 
in Bright's disease, 211 
in diabetes, 230 
varicose, 17 
Capillar}' pulsation, 20 
Carbon, bisulphide of, poisoning by, 278 
Cavernous sinus, thrombosis in, 154 

pressure on, 79 
Cerebellum, abscess of, 156 
Cerebral anaimia, 139 

circulation, relation of retinal to, 

18, 137 
congestion, 138 
hiumorrhage, 142 
softening, 146 

from atheroma, 152 
embolism, 146 
syphilitic disease, 150 
{See also •• Brain.") 
Cerebritis, chronic, 140 
Cliiasma, optic, effects of pressure on, 72 

a cause of atrophy, 114 
Chlorosis, 242 
Choked disc, 48, 79, 89 
Cholera, 23, 291 
Chorea, 198 
Choroid, morbid states of, 135 
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^r Cboroid, morbid kUUs of, iii Brighl's 


Difteative organs, diaeasea of, 25.1 


B diaeau, 221 


Diphtheria, 280 


■ • in leaCOO)-tI.,E.nk. 2.13 


Disc, optic, ap|iearance of. 41 


■ ta\<eTr]a in, SAS 


congestion, 44 




cauaea, 4d 


■ embalUm, 136 


with ipdema, 4B 


H hivniorrhsgp, 30 






structure, 41 


■ pnrpnrs, 253 


variations in colour, 4, 44 


■ Choroiditic Btrophj, 115 


resseU of, 4 


W Choroiditia, ayphilicic, 284 


(S'«o;«.-Nerre, optio.") 


Circulition, retinal, 18 




obatniclian to, 24 


Electricity, sensitiveness of retina Co, 


Colour- vision, atTection of, iji atrophy, 


in neuritis, 72 


120 


treatment of atrophy, IS2 


dialwtos, 2-28 


Emboliam of cerehral arteries, 34, 146 


chrome ilcoholisin, 273 


of middle meningeal, a cause of 




atrophy, 114, 1,10 


iieuritii, 71 


of retinal artery, 33 






CoDSestionotlir»in,138 


aymptoms, 38 


of optic disc, 44 


in Brighfa disease, £23 






caries of ipine, IBS 


chorea, 1S3 


wrebral softtninf;, 147 


heart disease, 234 


chronic alcoholism, 274 


tyiihoid fever, 281 


diphtheria, 239 


capillary, of retina, in pysuiia, 


general paralysis, 207 


202 




Emphysema of lungs, 264 


mania, 207 


Encephalitis, chronic, 140 


L parotitis, 2»0 


Endocarditis, malignant, 234 


^M tobacco poiaoning, 277 


septic, 29ri 


^M with ceUema, i6 


Epilepsy, 201 




EryBi|>clas, 28S 


■ 


Eacrine, use of, 2 


H C!ough, effect on retinal circulation. 29 


Eiamination, methods of, 2 


H Cranial bones, diseases of. 179 


Excavation of optic disc, normal, 41 


H canea, 179 


in atrophy, 105 


H thickening. ISO 




H CjanosU, 23» 




■ CjBtainl'Tain, lt>7 


Fever (*M " Belaiiaing," "Typhoid, 


^H 


■•Typhus,"" Scarlet") 


^M Daylight, exanunatiou in, 4 


Field of vision- 


^H Death, ophthaluioscopii^ signs of. 207 




^M Dementia, 208 




■ Diabetes mellitus. 227 


atrophy, 119, 123 


^K insipidus, 232 


qoinine poisoning, 27fl 


^H DiarrbcM, 2B5 


neuritis, 69 

1 
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Field of vision, in tobacco poisoning,276 

for colours, 120 
Films over vessels, 6 
Foramen, optic, narrowing of, 180 
Fundus, how to sketch, 299 

General paralysis of the insane, 205 
Glaucoma, hemorrhagic, in albumi- 
nuria, 223 
in diabetes, 230 
Icucocythaemia, 252 
neuralgia, 201 
Glioma, mistaken for cerebral hfemor- 
rhage, 145 
for softening, 149 
Goitre, exophthalmic, 198 
Gout, 267 

Growths in the brain, 156 
in the e3''e, 156 

{See also "Tumours.") 

Htcmatoma of dura mater, 177 
Hiemorrhage, general, 236 
cerebral, 142 
indication of, how transmitted, 
152 
in optic nerve, 50 
into optic nerve-sheath, 145 
meningeal, 145 
retinal, 25 
symptoms, 27 
i'auses, 28 
in ague, 284 

Bright's disease, 211 

bronchitis, 254 

cerebral hsemorrhage, 142 

softening, 148 
endocarditis, 234 
gout, 267 

leucocythiomia, 249 
malarial fevers, 284 
meningeal hsemorrhage, 145 
meningitis, purulent, 172 

tubercular, 175 
]iernicious anaemia, 245 
purpura, 253 
optic neuritis, 52 
scurvy, 254 



Hemorrhage, retinal,in septicemia, 294 

into vitreous in liright's disease, 
223 
Hemorrhagic pachymeningitis, 177 
Haller, circle of, 41 
Head, injuries to, 183 
Heart, diseases of, 232 
Heatstroke, 188 

Hemianesthesia in lead poisoning, 269 
Hemianopia from cerebral disease, 72 
pressure on chiasma, 72 

state of optic nerve in, 114 
Hemi-neuritis, 50 
Hernia cerebri, 187 
Hydatid cysts in brain, 167 
Hydrocephalus, chronic, 170 

atrophy in, 169 
Hyperemia of retinal vessels, 24 
Hypermetropia, neuritis in, 99 

recognition of, 3 
Hysteria, 204 
Hystero-epilepsy, 204 

Injuries to head, 183 

to spine, 197 
Insane, general paralysis of, 205 
Insanity, 204 
Insolation, 138, 188 
Ischemia, retinal, 22 

Jaundice, 255 

Kidneys, diseases of, 208 
Knee-jerk, absence with optic nerve 
atrophy, 192 

I Labio-glossal paralysis, 168 

I Lardaceous kidnev, retinitis with. 212 

' Lead-poisoning, 269 

I Leucocythemia, 247 

I retinal veins in, 11, 248 

j Locomotor ataxy, 190 

' Lungs, diseases of, 254 

I 

I Malarial fevers, 28 i 

Mania, 207 

Measles, 282 

Melancholia, 208 

Meninges, hemorrhage into, 145 
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Meninges, growths in, 170 
Meningitis, 171 

cerebro-spinal, epidemic, 178 
simple, 172 

chronic, 172 

in cerebral tumour, 159 
meningeal growths, 171 
septica?mia, 297 

purulent, 172 

simple, 172 

syphilitic, 177 

traumatic, 178, 186 

tubercular, 173 
Menstrual disoitlers, 256 
Mercurial poisoning. 279 
Migraine, 200 
Miliary abscesses in optic tracts, 67 

aneurisms in retina, 16 
Mumps, 290 
Myelitis, 189 

Nerve fibres, opa([Ue, 5 
Nerve, ojjtic, atrophy of, 102 
{See *• Atrophy.") 
changes iu, 42 
congestion, 44 
inflammation, 48 

(»S'e« "Neuritis.") 
injuries of, 185 
morbid states of, 43 
trunk of, changes in, 66 
sheath of, 42 

{See ** Sheath.") 
Nervous system, diseases of, 187 

functional, 198 
Neuralgia, 200 
Neuritis, optic, 48 

descending, 48, 78, 83 
frejjuency, 89 
in cerebral tumour, 156 
tubercular meningitis, 173 
intra-ocular (papillitis), 48 
causes, 75 

recognition of, 06 
diagnosis, 94 
duration, 76 

pathological anatomy, 57 
prognosis, 100 



Neuritis, intra-ocular, primary, 82 

relation to encephalic disease, 78 

second attacks, 57 

stages, 49 

subsidence, 54 
anatomical change during, 67 

symptoms, 67 

treatment, 100 

unilateral, 161 

varieties, 92 
in alcoholism, 274 
anaemia, acute, 239 

chronic, 243 

pernicious, 245 
aneurism of internal carotid, 168 
Bright's disease, 98, 217 
caries of si)henoid bone, 179 
cerebral abscess, 155 

hiemorrhage, 144 

softening, 147 

tumour, 75, 156 
cerebritis, 141 
chorea, 199 
general paralysis, 207 
heatstroke, 188 
hydatid disease of brain, 167 
hyilrocephalus, 169 
injuries to the head, 183 

spine, 197 
lead poisoning, 99, 271 
loss of blood, 239 
malarial fever, 287 
measles, 282 
meningeal htemon-hage, 145 

tumoui*s, 170 
meningitis, 172 

tubercular, 174 
menstnial disorders, 256 
myelitis, 189 
nasal disease, 187 
orbital disease, 181 
scarlet fe\'er, 283 
syphilis, 264 
tumour of brain, 156 

course, 161 
' significance, 164 
typhoid fever, 280 
typhus fever, 280 
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Neuritis, i*etro-ociilar, 93 
axial, 94 

{See "Axial.") 
from orbital disease, 1 1 5 
Keuro-retinitis, 

(^w** Neuritis.") 
Nose, diseases of, 187 

Guicma of optic papilla, 46 

in tubercular meningitis, 174 
of retina in Bright's disease, 220 
in alcoholism, 274 
in leucocythiemia, 250 
Ol)aque nerve fibres, 5 
Ophthalmia, pyemic, 292 
Ophthalmic artery, thrombosis in, 32, 

154 
Ophthalmoscope, use of, in medicine, 1 
Ophthalmoscopy, medical, objects, 1 
Orbit, diseases of, 180 
haemorrhage into, 182 
inflammation, 180 
injuries, 185 
tumours, 183 

Pachymeningitis, htcmorrhagic, 177 
Pallor of optic disc in anaemia, 242 

in atrophy, 103 
Papilla, optic, 42 

estimation of prominence, 95 
{See "Nen-e, oi>tic.") 
Papillitis, 43, 48 

(5c«a//»o** Neuritis.") 

{See "Atrophy, consecutive.") 
Papillitic atrophy, 55, 108 
Paralysis, general, of the insane, 205 
Parotitis, 290 
Perineuritis, 51 

retro-o<mlar, 94 
Perivascular changes in retina, 15 

in Bright's dif>ease, 211 
Pernicious auii'mia, 244 
Phlegmasia dolens, 206 
Phthisis, 254 
Plethora, 230 
Plumbism, 269 

Pregnancy, alI'e4.*tions of sight in, 256 
Pressure, intra-cranial, relation to optic 
neuritis, 83 



Pressure, intra-ocular, influence ou 
circulation, 18 
on apparent size of vessels, 11 
Pulsation of retinal vessels — 
arterial, 18 
in exophthalmic goitre, 198 
neuritis, 50 
capillary, 20 
veins, 20 
rhythmical, 22 
Purpura, 253 
Pywmia, 291 

Quinine poisoning, 277 

Reflex theory of optic neuritis, 81, 91 
Refraction, estimation of, 3 
Relapsing fever, 281 
Retina, aflection in neuritis, 56 

tubercular meningitis, 173, 175 
aneurisms in, 16 
detachment of, in Rright's disease, 

222 
growths in, 133 
hiemorrhage in, 25 
morbid states of, 132 
vessels of, 7 

{See " Vessels.") 
white spots in, 133 
Retinitis, albuminuric, 212 

anatomical changes, 219 
complications, 222 
course, 223 

degenerative form, 215 
diagnosis, 224 
forms, 214 
hn^morrhagic, 216 
inflammatory, 216 
neuritic, 217 
pathology, 222 
prognosis, 227 
symptoms, 221 
treatment, 227 
diabetic, 229 
from loss of blooil, 239 
hn^morrhagic, 28 
leucocytha'Hiic, 248 
pigmentosa, 135, 266 
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Retinitis, septic, 293 

syphilitic, 2G4 
Rheumatism, acute, 284 

chronic, 267 

Salicylic acid poisonins;, 279 
Scarlet fever, 282 
Sclerosis of cord, insular, 195 
lateral. 195 
posterior, 190 
of optic nerve, 195 
Scotoma, central, 125 
in alcoholism, 274 
diabetes, 228 
tobacco poisoning, 276 
Scurvy, 254 
Septicaemia, 291 
Sexual organs, diseases of, 256 
Sheath of optic nerve, 42 
communication, 80 
distension of, 66, 80 
effect on veins, 10 
relation to neuritis, 80, 86 
to excess of sub-arachnoid 
fluid, 86 
tubercles in, 176, 262 
hivmorrhage into, in meningeal 
hjemorrhage, 145 
Sight, how affected in atrophy, 119 
in neuritis, 68 
intra-cranial disease, 69, 72 
Silver poisoning, 279 
Sinus, cavernous, eflects of pressure 

on, 78 
Skin, diseases of the, 257 
Skull, fracture of the, 185 
8mall-pox, 284 
Softening of brain, 146 
chronic, 155 
embolic, 146 
inflammatory, 154 
primary, 154 
thrombotic, 150 
Spinal cord, connection of ocular 
changes with, 112 
diseases of, 189 

{See also *' Sclerosis" and 
*' Myelitis.") 



Spine, caries of, 196 

injuries to, 197 
Staphyloma, posterior, 5 
Stauungs-papille, 48, 79 
Stomach, diseases of, 255 
Strangulation in optic neuritis, 52 

in descending form, 83 

mechanism, 84 
Sunstroke, 188 

Syncope, retinal vessels in, 23, 139 
Syphilis, 263 

inherited, 265 
Syphilitic diseases of cerebral vessels, 
150 

Tension, intra-ocular, influence on 

circulation, 18 
Thrombosis in cerebral vessels, 150 
internal carotid, 32, 153 
ophthalmic artery, 32, 154 
retinal vein, 30 
retinal artery, 32 
Tissue, white, in front of disc, 6 
Tobacco poisoning, 275 
Tonsillitis, 290 

Tracts, optic, changes in atrophy, 
118 
in neuritis, 67 
Tubercles of choroid, 258 

in tubercular meningitb, 173 
of optic nerve, 261 
retina, 262 
Tubercular meningitis, 173 
Tuberculosis, 257 
Tumour of brain, 156 

associated growth in eye, 156 
atrophy in, 166 
neuritis in, 75, 156 
of meninges, 170 
Typhoid fever, 280 

diagnosis from septicaemia, 297 
Tyjdius fever, 279 

Unemia, 208 

Urinary system, diseases of, 208 

Variola, 284 

Vaso-motor theory of neuritis, 81, 91 
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Vein, central, thrombosis in, 30 

orbital, communication with 
facial, 79 
Veins, retinal, atony of. 10 
dilatation of, 10 
diminution in size of, 11 
increased width of, 9 
in anaemia, 11, 242 
cyanosis, 233 
death, 298 

leucocythwmia, 11, 248 
neuritis, 51, 52 
pulsation in, 20 
thrombosis in, 30 
varicose, 10 
Venesection, eifect on blood, 23 
Vessels, diseases of, 235 
Vessels, retinal, amemia of, 22 
arrangement, 12 
atheroma, 15 
calcification, 15 
congestion, passive, 24 
course, 13 
degeneration, 15 
hyi>enemia of, 24 
in atrophy, 107 

Bright's disease, 209 



Vessels, retinal, in convulsions, 22, 
201 
malarial fever, 286 
neuritis, 52 
quinine poisoning, 278 
pulsation ia, 18 
rupture, 25 
sclerosis of, 14 
size, 8 

variations in, 9 
structural changes, 13 
tissue around, 14 
wall of, thickened, 14 
visibility, 7 

{SecaUo "Arteries.') 
Vision [see "Sight," "Field"). 

colour (see '* Colour vision "). 
Vitreous, hemorrhage into, 26 

in Bright's disease, 211, 223 
diabetes, 230 
opacity of, in diabetes, 230 
in pyemia, 292 

White spots near disc, 5 
Whooping-cough, 290 

Xanthelasma, 201 
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